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‘tHE BLACKWALL TUNNEL BENEATH 
THE THAMES. 


THE Blackwall Tunnel, which easily takes 
nk as one of the great engineering works 
the age, was formally opened for public 
se on May 22 jast in the presence of their 
oyal Highnesses the Prince and Princess 
Wales, the London County Council, and 
her dignitaries. 
The story of the difficulties, seen and un- 
reseen, encountered in carrying out this 
‘eat undertaking can best be told in the 
ords of the engineers who were in immedi- 
e charge of the work. By the courtesy of 
r. Maurice Fitzmaurice, one of the resident 
igineers, we are enabled to present the fol- 
wing extract of a paper read by himself 
id Mr. David Hay, members of the Insti- 
ition of Civil Engineers, before the meeting 
the Institution held April 6, 1897. 
About the year 1875 it became generally 
ognized that the construction of more 
ver crossings bclow London Bridge could 
t be further delayed, and the matter was 
iken up by the Metropolitan Board of 
/orks, who brought forward several sehemes 
1th for bridges and tunnels; but it was not 
atil 1887 that the Blackwall Tunnel Act 
as obtained. The design, as proposed by 
ir Joseph Bazalgette, consisted of three 
innels, two for vehicular traffic and one for 
ot passengers ; and it was determined to 
mstruct the latter in the first instance. 
‘he internal diameter was to be fifteen feet, 
nd the tunnel was to be made of cast iron, 
ud to be lined with brickwork. Tenders 
xr this work were invited, and it was de 
ided to let it to Messrs. 8S. Pearson & Son ; 
ut owing to the Metropolitan Board of 
Vorks being replaced by the London County 
ouncil, and the latter body considering 
iat a larger tunnel ought to be made at 
nee, the contract was never earried out. 
t was then three years before the final de 
ision Was made, and at the end of 1891 the 
ontract for the present tunnel was obtained 
y Messrs. 8S. Pearson & Son, the amount of 
heir tender being $4,215,640. 
"unnel is 6,200 feet, 1,220 feet 
iver. 
cruction are shown in Fig. 2, 
ned portion being 3,112 feet. 


of which are 


that 


OPEN APPROACHES, 


No. 1122 








| NEW YORK, JULY 








—— 








The total length of the 
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The lengths adopted for each type of econ- 
of the east 


iron 


- The open approaches on each side of the river extend 


the ends of the cut 
cover work to the 
voints where the roadway 
ttains the existing road 
evels. The construction 
dopted consists of con- 


rete and brick retaining 
valls with a concrete in- 
rert between them. On 


he Middlesex side the ex- 


avation was almost en- 
irely in clay or made 
rround, and there was 


.ittle-difficulty with water. 
On the Kent side the work 
at the deep end was almost 
wholly in water-laden bal- 


last. The side walls were 
first built in timbered 
trenches, and the dump 
ling was afterward exca- 
vated and the invert in- 
serted. The brickwork lras 


a white glazed face and is 
bonded into the concrete, 
being alternately 9 inches 
and 18 inehes thick, in 
equal lengths of 3. feet. 
As water tightness was ab- 
solutely necessary, the 
walls were coated with 14¢ 
inch of asphalt, which was 
earried down the back to 


within three feet of the 
bottom and thence across 
through the invert. This 


gave a continuous water- 
tight layer completely sur- 
rounding the work, which 
has proved satisfactory. 


CUT 
The first section of the 
eut and cover portion con- 


AND COVER PORTION. 


sisted of four layers of 
brickwork, built in con- 
eentrie rings, surrounded 


by a band of asphalt 14g 
inch thick, and by 6 to 1 
cement concrete which was 
backed up by lay puddle. 
The puddle backing, 
however, was found un- 


Fie, 1.—INTERIOR VIEW OF 





NORTHERN ENTRANCE TO THE TUNNEL. 
satisfactory, notwithstanding the fact that it was 


rammed as stiff and solid as possible, as the side walls 
began to spread slightly when the filling was placed on 
the arch. To prevent further movement, piles were 
driven through the filling into the puddle, the use of 
which was thereafter discontinued and another section 
substituted. The concrete was built tight to the 
sides of the trench, and the asphalt was mainly relied 
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structing 
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upon for water tightness. The arch on the 
Middlesex side was also built to this section. 
In the deeper part of the cut and cover por 
tion substituted for the iron lined tunnel, 
on the Kent side, an extra ring of brickwork 
was added. 


SHAFTS. 
There are four shafts in the line of the 
tunnel; Nos. 1 and 2 situated on the north 
side, and Nos. 3 and 4 onthe south side of 


the river. Their positions, Fig. 2, were de- 
termined by the horizontal or vertical 
changes of direction of the tunnel, which 
was driven straight from shaft to shaft, the 
difficulty of driving the shield on a curve 
and the trouble and expense of special cast 
ings being thereby avoided. 

Caissons,—The caissons, Figs. 8 and 9, are 
48 feet in internal and’5s feet in external 
diameter, and are formed of twoskins, partly 
of steel and partly of iron. The piates, 
generally 4 feet in depth, vary in thick 
ness between 34 inch at the bottom and ,; 
inch at the top. The lower portion is con- 
structed of steel to 8 feet 6 inches above the 
cutting edge. The space between the skins, 
5 feet near the cutting edge and reduced by 
the outside batter to about 4 feet at the top, 
is filled with 6 to 1 Portland cement con- 


erete. There is an internal lining of brick- 
work with a glazed face, the finished dia 
meter of which is 45 feet 8 inches. The 


floors of shafts are formed of 6 to 1 conerete 
11 feet thick 

Two openings are formed in each shaft, 
29 feet 4'5 inches in diameter, on the center 
line of the tunnel, and the caisson is strength- 
encd round them by vertical and radial dia 
phragms.. These openings were closed dur- 
ing the sinking by iron shutters bolted to- 
gether so as to be readily removable in see 
tions capable of being passed through the 
advancing shield. 

Arrangements were made for attaching 
airtight floors to the inner skin of caissons, 
above the level of the tunnel openings, for 
the shafts 


use either in sinking or eon 
the watertight floors, should compressed 


air be found necessary, and when it was required to 


drive the 


tunnel through. The floor consisted of 5g 


inch buekled plates resting on girders 18 inches deep ; 
above these 4 foot girders were placed at right angles, 


the whole being surmounted by 
When the air pressure exceeded 20 pounds per 


deep. 


two girders 12 feet 


square inch above atmospheric pressure, the upward 





BLACKWALL TUNNEL, SHOWING REAR FACE OF SHIELD. 


thrust on the floor was re 
lieved by 10 feet or 14 feet 
of water ballast. 

Method of Sinking.—The 


shafts on the south side of 
river were sunk by pump 
ing down the water and 
removing the exeavation 
from the inside in the or 
dinary way. The weight 
of caisson aud concrete 
filling was generally fsuf 
ficient to overcome {the 
skin friction, until about 
20 feet froin the bottom, 
when more weight had to 
be temporarily added. 
The sinking of No. 4 shaft 


was accomplished without 
difficulty, but considerable 
trouble was experienced in 
dealing with No. 3 at the 
river bank. The ground 
for about 25 fect of the 
lower part of the shaft 
composed of fine sand, and 
numerous “blows” were 
caused by the head of wa- 
ter in the ballast above 
(charged afresh by every 
tide), washing in large 
quantities of gravel and 
sand. The ground was of 
such a heavy, clinging na- 
ture that the caisson was 
often stationary for sev- 
eral days, although the 
eutting edge was free and 
the structure was heavily 


is 


loaded; and it was not 
until a blow occurred, the 
movement of the ballast 
decreasing the skin frie- 
tion, that further down- 
ward progress could be 
made. The caisson was at 
one time 14'3 inches out 


of level, and various expe- 
dients were tried to induce 
blows on the nigh side in 
order to correct it. The 
best results were obtained 
by striking heavily on the 
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inside of the shaft w with a balk of timbor swung bent 


zontally from a girder above. 


As all the weight had been placed on the skins for 
which room could be found, the girders of the air- 
i better progress was 
then made, and when the top water was cut off no! 


tight floor were fixed and loaded : 





| at the back of the cast iron lining settlement is rendered THE SHIELD. 


impossible. 

Two sections of lining have been used, both 27 feet in| The shield, which is constrnected of steel. is shown in 
external diameter. The first consists of a tube 2 inches | Figs. 1 and 6, and was designed by Mr. E. W. Moir, M. 
thick, having flanges 12 inches deep and between 2| Inst. C.E. The problem which the contsactors had 
inches and 3 inches thick ; and the second is 1}¢ inch ! to deal with in its design wos complex, and the satis- 
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Fie. 2.—Lé 


difieulty was encountered in dealing with the springs 
in the sand below the London clay; the floor was 
therefore constructed, as in the case of No. 4, without 
the aid of compressed air. The friction on the outside 
skin for the last 20 feet in the ease of No. 3 amounted 
to about 675 pounds per square foot, the cutting edge 
being entirely free 

On the north side of river No. 2 shaft was sunk be 
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INGITUDINAL SECTION ON CENTER LINE OF TUNNEL. 





thick, with flanges 10 inches deep and between 14¢ inch | factory completion of the tunnel shows the success with 
and 2'4 inches thick. The rings of both sections are 2 | which the situation was met. It was known that the 
feet 6 inches in length, and are built up of 14 segments, | ground to be passed through consisted of clay, sand 
about 6 feet long circumferentially, and a solid key at and ballast, that there were probabilities of meeting 
the top, together weighing about 14 tons 16 ewt. and | large bowlders, and that the hard beds forming the 
10 tons 10 ewt. in the heavy and light sections respect-| base of the London clay» would be encountered. In 
ively. All joints are machined and the segments are | London ck uy a shield with an open face was desirable, 
joined without any packing between them. Recesses | and one was required in which the whole or any part 








Fie. 3.—MISHAP TO PLATE 
SHIELD. 





Fie. 4 


hind a new river wall (Fig. 2), which had been built to 
reclaim part of the foreshore. The whole of the ground 
to be penetrated consisted of ballast; and it was de- 
cided to employ a grab for the exeavation, allowing 
the water to remain inside. The total weight of the 
caisson and sinking load amounted to nearly 4,000 tons, 
the skin friction being therefore about 500 pounds per 
square foot of outside surface 

The first 28 feet of No. 1 shaft were sunk in the same 
manner as Nos. 3 and 4, but on reaching this depth, 
large quantities of water were encountered, and the 
grab system was again used. This method was con- 
tinued until the cutting edge had passed through the 
ballast and sufficiently far into the clay below to cut 
off the top water. The water inside was then pumped 
out and manual labor was again employed. Ulti- 
mately it was found necessary to construct the air- 
tight floor and carry the caisson down by the pneu- 
matic process 


IRON LINED PORTION OF THE TUNNEL. 


For about one-third of the distance across the river 
the tunnel had to be constructed through a bed of 
open ballast in direet communication with the river, 
and it was assumed that the pressure of air in this 
portion of the tunnel would have to be equal to that 
due to the head of water. It was not considered ad 
visable for men to work in a pressure exceeding 35 
pounds per square inch above atmospheric pressure. 
This maximum air pressure corresponds to a depth of 
80 feet of water, and the bottom level of the tunnel 
was therefore placed at 80 feet below Trinity high 
water, or 67°50 below Ordnance datum. The tunnel 
had to be of sufficient diameter to allow a line of traffie 
in each direction and give two paths for foot passen- 
gers. A diameter of 27 feet was considered the mini- 
mum which would give sufficient accommodation for 
the traffic, and the top was thus within 5 feet of the 
bed of the river in the deep channel, the ground be- 
tween the top of tunnel and river bed being open 
ballast. 

Without the cast iron lining a great portion of the 
tunnel would have been almost impossible. In addi- 
tion to its necessity as a support, at once solid, from 
which to shove the shield forward, the following points 
are to He conside red : 

(1) The work attains its full strength as soon as it is 
erected, and the difficulty in keeping pressure off green 
brickwork is avoided 

(2) The facility with which it ean be erected. On 
some occasions 12 feet 6 inches of tunnel have been 
completed in 24 hours, and during that time only 7 
hours was oceupied in erecting the iron. ; 

(3) Asmaller thickness of lining is necessary than 
with brickwork, with correspondingly less exeavation. 

(4) The tunnel can be made absolutely watertight 
from the inside by calking. 3 

(5) By immediately filling the space left by the shield 
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5.—SKETCH SHOWING METHOD OF ADVANCING SHIELD. 


are formed on the inside of the flanges for calking,|of the face could be closed in the ballast under the 
and the joints are thus made perfectly watertight. | river channel. Provision had also to be made for the 
Holes, 14g inch in diameter, are drilled and tapped in| removal of bowlders, trunks of trees, or other obsta- 
each segment for grouting, and were closed with serew | cles in front of the shield. Its strength should be suffi- 
plugs when grouting was completed. The segments | cient to resist all possible pressure which might come 
are fixed together with 1!¢ inch bolts of the various | on it either when compressed air was or was not in the 
lengths required, each being provided with a grummet. | tunnel and shield, or when there was compressed air 


" Los Mass 7, I * 39 Tf); ei Wy 23 e wy 
ss ey ati UES Rare Piast lin yin as SUN NO ain 


WOE MA's 
Dern yp 
Dt, aes 


5 2) 6 


"a wu 
ial 


MMs = UII. = = tit $ 


yore 
iiMhi ML. TITY 


Mau 





cdo ia: ., 
a. 

e \l Xf! We us 
Up 

: Whi oh 

+GTue\\ 

SER , 

vl aca) mi Mie 


+ NG Mt 
| - 


2 Nie 


i a ee Wide Os, , 


Alle.» 


3 2 ti Bt 
ii fr eet ie i ith ge 10m Mie 
agen Se AZON) Uo GE SER CG atilic © 

SRY aU Ge OO bi Pa 


Fie, 6. 


SECTIONAL VIEW OF HYDRAULIC SHIELD, 
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in front of the shield and not in the tunnel. Suffi- 
cient strength was also reyuired to take up the maxi- 
mum pressure from the rams at the back when it was 
necessary to force it forward ; bearing in mind the fact 
that the pressure of the rams might be more or less un- 
equally distNibuted, owing to some rams being shut off 
at times in order to correct any deviation from line or 
level. In addition to these requirements every precau- 
tion had to be taken to insure the safety of the men 
working at the face. 

The total length of the shield was 19 feet 6 inches, 
and the outside diameter was 27 feet 8inches. The 
outer shell or skin, 24¢ inches thick, consisted of four 
thicknesses of § inch steel plates, twenty-eight plates 
extending the full length of the shield to each ring, 
ind, consequently, all the joints were longitudinal. In 
some previous shields cross joints had been adopted, 
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ENGINEER OF THE BLACKWALL TUNNEL. 
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and the plates had been ripped up at these joints. The 
plates in the different rings broke joint with each other, 
and all the rivets were countersunk on the outside. 
The first portion of the inner shell, beginning at 6 
feet Sineches from the rear end of the shield and ex- 





tending forward fora length of 6 feet, was 24 feet in 
diameter, and consisted of a { inch plate, the space be- 
tween it and the outer skin forming cells for the hy- 
lraulie rams. The second portion was 25 feet 3 inches | 
in diameter, and was made of {inch plate. This por- 
tion takes up acertain amount of the thrust of the 
hydraulic rams, and is sloped down to meet the outer 
skin near the face, but the actual cutting edge was 
formed of the outer skin only. The outer and inner 
skins were strongly braced together by circular girders ; 
in the webs of the two rear of which, holes were cut for 
the passage of the ram eylinders. The forward half of 
the shield was stiffened by three horizontal and three 
vertical plate diaphragms which also served to divide 
the working face into four floors and tweive compart- 
ments. There were two plate diaphragms stiffened by 
vertical girders at right angles to the axis of the shield, 
one placed at about the center of the shield and the 
other about 3 feet behind it. Access to the second and 
bottom floors was provided for by hatchways from the 
floors above, but in the case of the bottom floor two 
plates in the diaphragm were afterward removed, and 
doors were fixed to allow of direct access from the tun- 
nel. 

An inclined soil shoot, fitted with rubber faced doors 
at each end, was provided for each of the twelve com- 
partments, but the doors, like those for the air locks, 
were never required exeept for closing the face in emer- 
gencies. At 6,feet 7 inches back from the cutting edge 
were placed the vertical iron sereens previously referred 
to. 

The rear end of the shield for a length of 6 feet 8 
inches consisted of the outer skin only, and in this 
tail the tunnel segments were built. The tail was long | 
enough to always envelop the last ring erected, even 
when the shield was shoved forward far enough to give | 
room for the erection of the next ring. At the extreme 
end of the tail there was a bead or curved narrow plate 
extending round the inside. This allowed more work- 
ing space for the adjustment of the ring to be erected, 
and at the same time permitted greater freedom in de- 
flecting the shield if for any reason it was required to 
change its direction. 

The number of hydraulic rams originally provided 
for advancing the shield was twenty-eight ; they were 
8S inches in diameter and had a stroke of 4 feet; but 
while driving through the wet sand and ballast under 
the river this number of rams was found insufficient, 
and was therefore increased by six other rams, 10 inches 
in diameter, but with a shorter stroke. The maximum 
water pressure used was about 2% tons to the square 
inch, or a total, when all the rams were employed, of 
5,165 tons, making no allowance for the friction of the 
rams. 

Two hydraulic erectors, Figs. 1 and 10, for lifting the 
tunnel segments into place, were carried on the back of 
the shield. The circular motion of the arm was ob- 
tained by arack ona piston working vertically between 
two hydraulic cylinders which revolved a pinion on 
which the arm was fixed. A movable arm was length- 








ened or shortened by another jack fixed on the base of | tinued untii 


the arm, and asmall movement in the plane of the 

'ength of the tunnel was obtained by a tangent screw 

near the pinion. A water pressure of 1,000 Ib. to the! 
square inch was used for working the ereetors. In Fig. 

1 one of these erectors is shown lifting a segment into 
place. 


| hard before the shield came upon it 


DRIVING THE TUNNEL, 


After the shield had been placed in the tunnel open- 
ing of No. 4 caisson (in which cast iron guides had been 
bolted to insure true line and level being followed), a 
portion of the cast iron lining, extending to the other 
side of the shaft, was temporarily built up behind the 
shield to form an abutment for the hydraulic rams in 
driving the shield forward. The plug was then removed 
from the tunnel opening (Figs. 8 and 9), and the shield 
began its forward movement. 

At first progress was somewhat slow, only 125 ft. being 


as shown in Fig. 5. At the same time the projecting 
plates of the undamaged part of the cutting edge were 
cut off, and, although sharpness was thereby lost, the 
edge was inuch stronger to sustain a blow against any 
obstacle in front. The steel castings were made toa 
larger radius than the outside skin, so that they should 
stand “proud” of it and thus decrease the skin friction 
when the shield was being pushed forward. A steel 
band, 5, inch thick, was also carried round the outside 
of the undamaged part of the cutting edge, with the 
same object, and to further strengthen it. Most of the 
repairs were executed in the ordinary atmosphere ; they 
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| driven in the first two months, but after the gravel dis- 


appeared and the top heading was discontinued, better 
progress was made, an average length of 25 ft. being 
completed per week. An accident, however, soon 
after happened to the shield which caused some delay. 
At the base of the London clay, and in the sand imme- 
diately below it, large pieces of rock were embedded 
and considerable damage was caused to the cutting 
edge by driving against them, and, after 80 rings had 
been erected, the shield was found to be unworkable. 
As it was not practicable to repair it in its then position, 
it was decided to construct a concrete cradle for it to 
slide upon. A timbered heading, 19 ft. wide, was there- 
fore driven and kept about 50 ft. in advance of the 
shield, so that the concrete should have time to become 
During the driv- 
ing of this heading trouble was again experienced from 
water in the ballast above finding its way through 
cracks in the clay, and the top heading was accordingly 
recommenced, so as to intercept the water and carry it 








SOUTHERN ENTRANCE TO 


through the shield. 
No. 3 shaft was reached, where the 
pairs to the shield were effected. 

On the arrival of the shield at No. 3 shaft it became 
necessary to undertake the repairs required on account 
of the buckling of the cutting edge. It was decided to 
cut away the distorted portions of the skins and verti- 
cal stiffener, Fig. 3, and substitute heavy steel castings, 


re- 


were commenced on May 28, and completed on August 
25, thus extending over a period of thirteen weeks. In 
carrying out the repairs a great number of holes had 
| to be drilled, and flexible shafts driven by electric mo 
| tors were ‘used to great advantage, The motors were 
fixed in the shield and current was supplied from dy- 
namos on the surface. 

Under the River.—The portion of the tunnel between 
| No. 2 and No. 3 shafts includes all the work actually 
| beneath the Thames. The length from center to cen 
| ter of the shafts is 1,222 feet. There is a layer of London 
clay between the tunnel and the river bed for nearly 
three-fifths of the distance ; the clay is then lost, and 
what was probably an older and deeper bed of the river, 
now filled with ballast, was met with (Figs, 2and 7). As 
was anticipated, the work was carried out expeditiously, 
and without difficulty in maintaining a sufficient pres- 
sure of air as long as the clay cover continued. In 
starting from No. 3 shaft the upper part of the shield 
was in clay and the lower partin sand. The rate of 





TUNNEL. 


This method of working was con-| progress here surpassed that in any similar tunnel yet 


|eonstructed. In two months more than 500 feet of 
tunnel were completed, and oceasionally five rings, or a 
length of 12 ft. 6 in., were constructed in 24 hours. Dur 
| ing a day, therefore, 300 cubic yards of material was ex 
|} cavated and about 75 tons of cast iron erected. When 
| it is considered that these materials, in addition to lime, 
| other necessaries and empty wagons, had to pass trough 
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the air locks, it will be apparent that very careful or 
ganization on the part of the contractors was required. 

In penetrating the old river channel! the shield passed 
within about 5 ft. of the bed of the river, the material 
above being open ballast. Previously to reaching this 
point permission had been obtained from the Thames 








edges by heavy sngien and sliding on oaldus fixed to 
the sides of the compartment. The shutters were con- 
trolled by long serews, fixed to their ends and extend- 
ing through bearings on the side of the compartment. 
In the ballast, previously to shoving the shield for- 
ward, the face of a compartment was completely closed 


| } 
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Conservancy to tip a temporary layer of clay on the 
river bed for a length of 450 ft. in the line of tunnel. 
Its maximum depth was 10 ft., and it extended 75 ft. 
on each side of the centerline. It offered resistance to 
the air escaping from the tunnel through the open bal- 
last, and its weight prevented the bed of the river 
from being blown up by the pressure. The clay was 
deposited from hopper barges, and was removed as the 
tunnel was completed 

The shutters for closing the face of the shield, Fig. 
1, were invaluable when passing through ballast or 
any open material. As the face had to be kept closed 
while the shield was being moved forward, it was evi- 
dent that they must have a sliding movement, 
not to become broken up when the shield was advane 
ing, as would be the case if the face was timbered in 
the usual way In each compartment of the three 
upper floors there were three shutters. They varied in 
depth between about 2 ft. 3 in. and 1 ft. 6 in., and were 
of varying lengths to suit the different compartments. 
Each consisted of a °g in. iron plate, stiffened at the 
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| by its three shutters which had been screwed forward as 
close to the cutting edge as possible, the shutters being 
directly over each ‘other +r, and the small space between 
them being filled with el: Ly. 
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» | ether ete of the screen, where they would always find 
an air space, and thence, by a gangway, to the emer- 
gency lock in the bulkhead. 

Serious *‘ blow-outs” occurred while working in the 
ballast, and on two occasions the air pressure fell so 
suddenly, and the water from the river poured in so 
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Fig. 8.—BOTTOM OF CAISSON, SHOWING TEMPORARY 


PLUG 


fast in the two upper floors that the tunnel was flooded 
to a depth of 7 or 8 feet in a few seconds. The first ot 
these blows occurred on the 30th of April, 1895, and 


When the shield was to | the second and largest about a week later, when about 


be shoved forward the nuts on the serews were loosened | three-quarters of the distance across the river had 


on the forward side of the bearings, allowing the shut-| been covered. 


ters to move back as the shield was shoved forward. 
Any sudden movement was guarded against by running 
the nut only 1 in. or so in front of the bracket at a 
time. 
The method and rate of removal of this material de- 
pended on the consistency of the ballast, and whether 
the air pressure in the tunnel was sufficiently high. 
Under favorable circumstances the ballast might "be 
shoveled out from the top of the shutters, or a shutter 
night be drawn somewhat further back and the mate- 
rial shoved out between that shutter and the next 
lower one; but in any case the top shutter was first 
excavated and serewed forward, and then those at the 
middle and bottom. 
The sliding shutters were not used in the two bottom 
pockets, and in their place a combination of long hori- 
zontal iron piles and short vertical timber piling, Fig. 
5, was adopted. By this arrangement it was. possible 
to clear out the ballast up to the cutting edge, which 
| could not be done with the shutters. Great “difficulty 
|} Was experienced in the bottom floor, and the men 
| working here were generally standing in about 18 in. 
of water throughout the day. Perforated tunnel plates 
} were occasionally built in to relieve the water at the 
|face by allowing it to enter the tunnel further back. 
| Jets of high pressure water were used at times at the 
face to keep the material moving while the shield was 
| advancing, to diminish the pressure required to shove 
the shield forward. Small shots were also used to 
shake the ground and to remove any hard material; and 
& man Was constantly employed testing the face with 
a bar in front of the shield to discover any large bowld- 
ers which might damage the cutting edge. 

The difficulties encountered while driving through 
| ballast suggest modifications in shields for tunneling 
similar material. 


relation to that of the face should be as large as _ possi- 
| ble. Much of the difficulty in driving the shield was 
due to this difference of areas; it would probably be 
| little felt in passing through soft material which flows 
| easily, but in gravel the resistance from this cause is 
| very great. Such modifications would probably ne- 
| cessitate a heavier shield, but great improvement in 
| working would result. It would also be well to allow 
for a large increase in the power required for shoving 
the shield over that anticipated, as it is difficult to 
even roughly estimate it when it is necessary to work 
with a closed face. 

An airtight hanging screen was always fixed a 
short distance behind the shield to insure the safety 
of the men. It reached down to the center of the 
tunnel and was fitted with an air lock at the top, 
|the doors of which were hung to open toward the 
| bulkhead ; this could be reached by a gangway which 
was added to as the shield advanced. In the event of 





an inrush of water, the mem could thus escape to the 


The shutters should be placed as| 
close as possible to the cutting edge, and their area in | 


| 





The escape gangway had not at that 
|time been provided, and, owing to the dense fog, 
caused by the sudden fall of air pressure, completely 
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obseuring the electric lights, the men had difficulty in 
escaping back to the lock, then distant about 700 feet. 
The clay which had been placed on the bed of the 
river was then of the greatest possible value; it fol- 
lowed down upon the ballast, which was washed in by 
the water as through a funnel, and, choking the pass- 
age, the air pressure soon increased. The immediate 
cause of these accidents would appear to have been 
the breaking down by the rising tide of a large area of 
the hard crust on the river bed left unsupported by 
runs of ballast from beneath it. Great care was after- 
ward taken to look out for and fill such cavities with 
sawdust. This material was found to be very.con- 
venient for the purpose, the escaping air carrying it 
into the cavity through the hand holes in the sliding 
shutters. It will be noticed that for a length of 190 
feet the river crust continued to break away and al- 
lowed the clay, deposited on the river bed, to enter the 
shield ; but as long as there was no cavity, and conse- 
quently no liability of a large area of crust suddenly 
giving way, no danger was to be apprehended. In ad- 
dition to ecarefuliy watching out for cavities in the 
front of the shield inside the tunnel, soundings were 
taken in the river in front of the shield every day 
to discover any subsidence of the clay. The cutting 
edge of the shield touched No. 2 shaft fifty-four weeks 
after the first ring was erected in No. 3 shaft. 

Before removing the plug in the opening of No. 
shaft, iron piles were driven from the inside of the | 
shaft over the top of the shield, provision for this hav- | 
ing been made in building the plug. The work of 
driving the shield into the shaft was then compara- | 
tively easy. The shield was found to be in as good | 
condition as when it left No. 3 shaft, which, consider- 
ing the severe treatment it received on its journey, 
speaks well for the excellence of its construction. 

The air compressing plant, boilers, ete., were taxed 
to their utmost capacity during most of the work 
through the ballast, some of the compressors working 
with scareely a stop for twelve months. Considerable 
repairs were consequently necessary before the tunnel 
beyond No. 2 shaft could be proceeded with. They 
occupied some weeks, and the contractors took the op- 
portunity during the suspension of work to invite a 
number of visitors to celebrate the accomplishment of 
what must be considered the most difficult piece of 
subaqueous tunneling ever undertaken, luncheon be- 
ing provided in the tunnel about midway across the 
river. 

No. 2 Shaft to Railway.—Early in December work 
was resumed ; the shield having been placed in position 
in the tunnel opening on the north side of the shaft, 
and the temporary iron lining built behind to take the 
thrust of the hydraulic rams, the airtight floor, which 
had been partly removed, was again closed, the air 
pressure applied and the plug removed. The face at 
this point, as under the latter part of the river, con- 
sisted entirely of ballast fully charged with water. 
The same difficulties were therefore met with both in 
removing the plug and for some distance in driving the 
tunnel, necessitating almost the same caution. Be- 
yond small subsidences near the shaft, however, no 
accident occurred, and No. 1 shaft was reached on the 
10th of April. A slight delay was occasioned at this 
point by the difficulties referred to in constructing the | 
bottom floor of the shaft, but by the middle of May 
the shield had passed through and had been adjusted 
to the new line to be followed to join the “cut and 
cover” portion at the railway. A distance of about 
800 feet remained, and it was accomplished by the end | 
of September of the same year. 

All the east iron portion of the tunnel is lined with | 
{to 1 Portland cement concrete and faced with white | 
glazed tiles 9 inches by 3 inches to preserve uniformity 
of appearance with the brick facing in the eut and 
cover portion of the work. Throughout the cast iron 
lined tunnel and the cut and cover the roadway is 
carried on a 9 inch brick arch leveled up with concrete 
as shown in Fig. 7. The subway thus formed gives 
ample room for two large water mains or for a 
ventilating trunk if necessary. Provision is made for | 
ventilation by building in at intervals pipes 2 feet 6 
inches by 4 inches following the curve of the. side of | 
the tunnel and having an opening at theerown. These ' 
pipes are continued downward to the subway under 
the road, where they can be connected to a main venti- 
lating pipe which can be exhausted by fans at shafts 

os. 2 and 3%. The width of the roadw: ry is 16 feet 
throughout, and there is a 3 foot footpath on each side 
of the tunnel increased to 5 feet 3 inches in the open 
approaches. The gradients of the approaches are 1 in 
36 and 1 in 34 on the Kent and Middlesex sides re- 
spectively. The drainage of the roadway is taken by 
gullies 50 feet apart on alternate sides, and from thence 
it is conducted by 6 inch and 9 inch pipes to No. 2) 
shaft, and there it is pumped to the surface. 


~ 
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~ 





The | 
roadway for the level portion of the tunnel under the 
river is of asphalt, and for the a —— on each 

side granite sets laid in pitch and tar, the gradients 
on the latter portions being too steep for asphalt. For 
ordinary cart traffic access to the tunnel ean only be | 
obtained at the e nds; but for the convenience of pe- 
destrians stairways are provided at four other points, 

viz., at the junction of the ‘‘eut and cover” and “open 
approach” on each side of the river, and at Nos. 1 and | 
4 shafts. 


| internal 


MACHINERY. 


There were six air compressors of a total capacity of | 
about 1,500 horse power. The two largest, of about | 
300 horse power each, were manufactured by Messrs. | 
Walker Brothers, of Wigan ; two were made by the In- | 
gersoll Company, of New York ; one by the Haslam 
Engineering Company and one by Messrs. Slee. A| 
smaller compressor was also in use for the air required | 
for grouting purposes. During a large portion of the | 
time, while passing through loose ballast, as much as: 
10,000 cubic feet of air per minute was sent into the 
tunnel. It was carried into the tunnel by steel riveted 
pipes 8 inches in diameter, taken down No. 4 shaft on | 
the Kent side, and thence along the tunnel as com- 
pleted to the end at the Middlesex side. When the air 
was escaping freely at the face, the amount pumped | « 
through these pipes was very large, and the velocity | v 
consequently very high. On this account the differ- 
ence between the air pressure in the engine house and 
in the tunnel sometimes showed a loss of 40 per cent. 
It is evident that for a long tunnel it would be econom- 
ical to have pipes of ample size, so that the velocity of 





air could be kept at say about 30 feet per second, as the 
extra cost of pipes would soon repay itself. The air for 
grouting purposes, the pressure of which was about 40 
pounds per square inch greater than that for the tun- 
nel, was carried ina 5 inch pipe. The high pressure 
water for the rams was carried in a steel pipe 144 inch 
in diameter, and as the end of the pipe was connected 
with the moving shield, a ** walking joint” was used at 
some distance back from the face. 

Electric incandescent lamps were used for lighting 
throughout the construction of the work to avoid viti- 
ation of the atmosphere by lamps or candles as much 
as possible. An electric light installation has been 
erected on the Middlesex side of the river for the per- 
manent illumination of the tunnel and also to supply 


current for working the drainage pumps and asimall lift | 
be lighted by three | 


in No. 2 shaft. The tunnel wil 


rows of incandescent lamps of 32 candle power, fixed 10 | 





feet apart on alternate lines, with additional lamps and 


a few are lights in the shafts. The open approaches 
will be lighted by groups of incandescent lamps. 

The London County Council showed great interest in 
the health of the men employed in compressed air ; and 
a stringent clause was inserted in the contract specify- 
ing among other particulars proper ventilation at the 
working face, the provision of lifts and resting places for 


FURNACE BURNING KEROSENE 
AS FUEL. 

THE use of gas as fuel for smelting purposes is often 
rendered quite impossible by the distance separating 
the gas works fromthe furnace. The ** Gold und Sil- 
ber Scheideanstalt,” of Frankfort on the Main, has con- 
structed furnaces heated with kerosene, in which the 
oil is found to be a good substitute for gas, having quite 
as high a heating power. 

The accompanying cut (Fig. 1) shows such a furnace, 
in which the greatest possible result is obtained with a 
very simple construction. 

It will be seen on the diagram that the furnace is to 
be connected at F toa smoke flue providing a good 
draught. This involves no partiaular restriction in the 
choosing of the site for the furnace, as proper connec- 
tions can be easily made in almost any locality. 

Compressed air for the thorough combustion of the 
gases in the flame is provided by any suitable blower, 


SMELTING 


jand is admitted atx. It circulates under the burner, 
rising both on the inside and the outside thereof, and 


In 


is driven into the flame, giving it a conical shape. 


| the annular burner there is an asbestos wick, D, which 


the men, including a compressed air chamber fitted | 


with locks, and that no workinan should be engaged for 
compressed air work without his fitness for such duties 
being proved by previous experience or by medical ex 
amination. After the commencement of the work the 
Council obtained parliamentary powers to compensate 
men who might be injured by working in compressed 


|air, although the men were not employed directly by 


the Council. A resident medical officer, Dr. E. H. Snell, 


|was also appointed to examine all men me hee to 


working in the compressed air, or Who might be injuri- 
ously affected by it, and to thoroughly investigate the 
































Fig. 1. 


nature of compressed air illness. The cases of illness 
due to compressed air were few, and only three cases 
of permanent illness have been attributed to this cause, 
and there were no deaths. This is probably due to the 
fact that a sufficient supply of air was delivered, and 
that the men did not work in too long shifts. The gen 
eral period of work was 8 hours, but there was a break 


, of 34 hour in this time as near the middle as possible. 


Hot coffee was supplied by the contractors to the men 
in the middle of their shift and also before coming out, 
and proper drying rooms with*lockers were provided 
for their clothes. 

cost. 


The cost of work of this class is naturally of great in 
terest ; but the risks incident to tunneling in gravel 
within a few feet of the bed of a navigable river must 
generally render the contract cost of such works of un- 
certain value. 

The cost of the completed work, as contracted for by 
Messrs. 8S. Pearson & Son, was $4,215,640, and, although 
there were some alterations from the contract quanti 
ties, the actual cost was below this amount. The con- 
| tract price for heavy cast iron section was $630, and 
‘that for the light iron section $525 per lineal foot ; the 
lining and roadway not being included in 
‘either case. The cost of the eut and cover portion, 
ranging in depth between 34 feet and 42 feet, was $295 
per lineal foot ; and for the portion ranging in depth 
between 42 feet and 65 feet, $525 per lineal foot, the 
roadway not being included in either case. The cost 
of the open approaches of an average depth of 35 feet 
below the surface was $185 per lineal foot, exclusive of 
the roadway. 

The work was designed and carried out for the Lon- 
don County Council by their a Mr. 
Alexander R. Binnie, M. Inst. C.E.; Sir ape 
Baker, K.C.M.G., past poeens M. Inst. C.E., and 
the late Mr. J. H. Greathead, M. Inst. C. E., were con 
— on several matters. The contrac tors were Messrs, 

S. Pearson & Son, 
on the work was Mr. W. Moir, M. Inst. C.E., who 

yas responsible for the design of most of the special ap- 





whose representative and engineer | 


yliances used, The contrac 7 had as chief assistants 
r. E. H. Tabor and Mr. G. H. Halden, Assoc. MM. | 
Inst. C.E., and Messrs. Everitt and Collingridge. The 


authors acted as joint resident engineers in charge | 
of the work on behalf of the London County Council. | 


draws from below through the 
pipe, S. 

The flame is thrown against the bottom of the cruci- 
ble, passes through the space between the crucible and 
inner shell, escapes by the opening at the top, and has 
to pass downward to get to the flue at F. 

The circulation of the gases indieated by the arrows 
secures the most economical and complete use of the 
flame, and after as short a time as twenty minutes the 
temperature of the crucible is raised to 1,000° Centigrade, 
or to 1,300° in avery slightly longer time 

Our second eut shows a similar furnace,the compressed 
air being blown in centrally from the lower pipe, while 
the oil is delivered from the upper pipe to an annular 


up the oil supplied 
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chamber surrounding the wick. Here also the cireula 
tion of the flame is shown by arrows. 

The first furnace will contain quantities up to 1,500 
grammes of metal, while the second is constructed to 
hold as much 20 kilogrammes. Any danger of ex 
plosion is absolutely avoided. 


as 


One of the most notable fleets of steamers hitherto 


constructed in the United States is designed for lake 
traffic—mostly iron ores—and bears the honored name 
of Sir Henry Bessemer. The vessels of the Bessemer 


fleet have been appropriately named after men famous 
for their connection with the mining, engineering, and 


metallurgical world. The flagship of the fleet is the 
Sir Henry Bessemer, while to the others have been 


given such names as Nasmyth, from the inventor of the 


steam hammer; Eriesson, from the builder of the 
Monitor ; Corliss, the maker of engines; Krupp, Fulton, 
Watt, Siemens, Bell, Fairbairn, and Holley Amid 
all the development of the lake marine and steel in- 


terests in the last few years it has strangely enough re- 
mained for this new company to honor the memories 
of the greatest men these industries have had by nam- 
ing ships after them. These vessels were all built on 


a guarantee by the constructors of a capacity, on 14 
feet draught, of 4,000 gross, or 4,480 net, tons. Each 


has slightly exceeded these figures. Were these vessels 
navigated on the draught of water for which they were 
built, they would be able to carry between 6,500 and 
7,000 tons each, and they will be able to use nearly 
this depth of water this season, when the government's 
21 foot channel between Duluth, Chicago and Buffalo 
will have been completed.—Iron and Coal Trades Re 
view. 


The Austrian government have placed a contract 
with Messrs, Yarrow & Company, of Poplar, for four 
first-class torpedo boats, of the improved Viper type. 
As the result of exhaustive experiments, the Austrian 
government have determined to fit the Yarrow boiler 
in the cruiser building at Pola, of 8,000 horse power. 
There will be eight boilers in all, having 2,500 of 
heating surface each. These boilers, as well as the 
machinery for the vessel, will be constructed by the 
Stabilimento Tecnico, Trieste. 
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X RAYS AND PHOTOGRAPHIC COMPOUNDS: 
SOME RESEARCHES IN FLUORESCENT 
ACTION. 

By V. E. JoHNSON, M.A. 


Ir is a well known fact that when what have been 
termed the X rays fall upon certain chemical com- 
pounds they, by their stimulating action, cause them 
to emit a visible radiation to which the term fluores- 
cence has been applied, the best known of such sub- 
stances being sundry platino-cvanide salts, together 
with calcium tungstate and certain urany! compounds 
—the best known because the most brilliant. The to- 
tal number of bodies which fluoresce more or less under 
the stimulating action of the X rays is, however, very 
great, and increases, one might say, from day to day, 
so that it does not follow that that particular substance 
or compound which fluoresces with the maximum of 
brilliancy has as yet been discovered, although in the 
best screens undoubtedly a very large percentage of X 
ray energy is transformed, as is easily seen by placing 
two sereens partly overlapping in contact, and observ- 
ing the difference in illumination between the overlap- 
ping and non-overlapping parts, although this same 
difference may be due to another cause, as will be ap- 
parent later. It was not, however, with the intention 
of discovering, if possible, the most brilliant fluorescent 
substance, but rather, with the idea of gaining some 
knowledge with respect to the subject of fluorescence 
in general, that the following experiments, which led 
into many bypaths, were undertaken, the chemical 
compounds, ete., used in photography being chosen in 
preference as being ready to hand and of the greatest 
personal interest. It is to be hoped that the following 
brief account will be the means of inducing others who 
have not already done so to enter this fascinating field 
of research. The experiments were made with great 
care, in an absolutely dark room, with the Crookes 
tube (the ordinary foeus pattern) completely incased 
in an Opaque material, special measures being taken to 
completely screen off all light from the coil, such as that 
given off by the spark of the contact breaker, brush, 
discharge, ete. The spark used was a six inch one. 
The substances tried were in all cases, when necessary, 
ground to a powder in pestle and mortar, and dusted 
on to a piece of black cardboard through a fine sieve, 
no tacky substance, such as gum, collodion, ete., being 
used, nor Was necessary, and was avoided by simply 
turning the tube round in such a fashion that the face 
of the platinum anode pointed upward instead of side- 
ways or downward, Thus there was no waste of ma- 
terial. The pieces of cardboard dusted with the sub- 
stance were held horizontally over the tube, and the 
chemicals returned to their respective bottles when 
done with. Much time and waste are obviated by this 
simple device, and possible errors arising from the pre- 
sence of the tacky substance are avoided. The fluo- 
rescence in many cases was very faint, though not to 
be mistaken. A less powerful apparatus would proba- 
bly give more negative and less positive results, and a 
more powerful one the opposite. Much, too, depends 
upon the physical nature of the body tried, but more 
of that anon. The substances tried with a negative re- 
sult were the following: pyrogallic acid, alum (pow- 
dered), barium nitrate, collodion, lead acetate, mercury 
bichloride, caustic potash, sodium hyposulphite, glue, 
gum arabic, Epsom salts, potassium cyanide, potassium 
ferricyanide (solution), potassium ferrocyanide (solu- 
tion), citric acid, sodium sulphite, sodium carbonate, 
tartaric acid, urie acid, borax, calcium sulphide (non- 
erystallized), uranium oxide, silver nitrate, chloride of 
silver, bromide of silver, and grape sugar. 

The positive results were bromide of potassium, ura- 
nium nitrate, ammonium bromide, sodium acetate, 
sodium bicarbonate, chloride of sodium, mereury per- 
sulphate, chloride of gold, fluoride of potassium, hydro- 
quinone, metol, amidol (very faint), potassium chloride, 
potassium nitrate, potassium iodide, barium sulphide, 
fluoride of ammonium, calcium chloride. Potassium 
bromide was the most brilliant. The fact that the sil- 
ver salts did not fluoresee led to an examination of the 
fluorescent action of glass. Glass of all kinds was 
found to fluoresce irrespective of shape, whether in the 
form of a plain sheet, a bottle, a prism, a lens, or a 
salt cellar of very irregular shape. That the shape 
made no difference was at once apparent, however, 
from the fact that the fluorescence was always and 
only on that side of the glass next to the Crookes tube, 
A bottle illustrated this very strikingly. 

An ordinary photographie plate was found to fluo- 
resce with sufficient distinctness to roughly make out 
the bones in ones hand. On removing the film from 
the glass the film still fluoresced, although not quite so 
brilliantly as the glass plate without the film. 

The fact previously noticed, the non-fluorescence of 
the silver salts, led to an examination to discover the 
degree of fluorescence of gelatine and albumen. With 
respect to certain kinds both were found to be fluores- 
eent. A piece of collodio-chloride printing paper (Pa- 
get) and a piece of unsensitized ordinary albumenized 
paper were found to be almost as brilliant as the pho- 
tographie plate. A piece of bromide paper (Welling 
ton & Ward's) showed no trace of fluorescence. Cel- 
luloid was found to be fluorescent, although not so 
brilliantly so as glass. 

From these results it would appear that the fluores- 
cence exhibited in the photographie plate is caused not 
(as has previously been supposed) by the fluoescence 
of the silver salts, but by the fluorescence of the sub- 
stratum and support. 

Various conclusions were drawn from these and many 
other experiments on this same mysterious and but lit- 
tle understood subject of fluorescence which may be 
here noted,fas they may serve as a guide more or less to 
other future workers in the same field of research. 

(1) The fluorescence of the substance is always on that 
side nearest the vacuum tube. This is well illustrated 
in the following cases: A glass bottle and a china sau- 
cer (the thicker portion on which the saucer stands ap- 
pearing as a dark ring through the milky transparent 
whiteness of the whole). An unevenly dusted screen 
of some substance non-transparent to light, such as 
calcium tungstate, also exhibits this well—the thickly 
dusted portion appearing dark, the converted light 
rays from underneath (supposing the screen horizontal, 
fluorescent side uppermost) not being able to pierce the 
upper layers. 

(2) An increase of fluorescent material is not necessa- 
rily an increase of brilliancy, but in time the reverse. 





A layer of non-crystallized calcium tungstate a quarter 
of an inch thick shows no fluorescence, a similar layer 
of uranium nitrate fluoresces well. A very thin layer 
of this same calcium tungstate fluoresces brilliantly. 

(3) The substance should be in such a condition as to 
be as transparent to light as possible, and therefore 
(other reasons apart) a crystalline state is preferable. 

For a good fluorescent screen it is also evident that 
the substance on which the fluorescent material is 
coated should be as transparent to the X rays as is possi- 
ble, and that the coating of the screen should be as 
close as possible, so that no rays should pass through 
without filtration. If a tacky substance be employed, 
it would appear that it should possess as far as possible 
the characteristics of the fluorescent salt. 

Among odds and ends that fluoresce under X ray 
stimulation may be mentioned powdéred lump sugar, 
salt, and peralin eandles. Both transparent and 
opaque (to X ray radiation) substances fluoresce; many 
such could be quoted, but two of the most familiar are, 
perhaps, paste (chiefly lead glass opaque) and dia- 
monds. Generally speaking, however, opaque bodies 
fluoresce the more brilliantly. It should be noted that 
glass is an amorphous body. 

Genuine solutions of fluorescent substances (potas- 
sium bromide for example) are non-fluorescent. Chlo- 
ride of gold solution is, however, fluorescent; ordinary 
powdered sulphur non-fluorescent, but powdered roll 
sulphur fluorescent. Solutions must obviously be ex- 
amined in a transparent non-fluorescent containing 
vessel. 

As to whether the X rays exert any action of a pri- 
mary character upon the silver salts seems much open 
to question; in any case it is of an extremely feeble 
character, and that we have in the silver salts the best 
sensitive recorder of X ray action seems most unlikely, 
although, of course, the unique power possessed by 
them of being so susceptible to rapid development 
when their altered molecules are but few in number is 
an advantage which could only be surpassed by some 
power of a like character possessed by another salt 
more susceptible to X ray energy.—Photography . 








RECENT INFORMATION ON LIGHT ALLOYS. 


NICKEL-TIN-ALUMINUM ALLOYs.—These alloys are 
obtained by first melting pure aluminum, removing the 
dross and dirt from the surface, then putting in pure 
commercial nickel in thin sheets. The melting point 
of nickel is 1,500 deg. C., but under these conditions it 
is dissolved in the aluminum at 800 deg. to 900 deg. 
(bright red heat). The mixture is well stirred. When 
bluish sparks no longer appear on stirring, the tin is 
added. Three alloys are recommended, as follows : 


o) (2) (3) 
DEI 66 6s'0a 0s veseveceseee OD 90 90 
DE scconssceereivistese ccassee 8 4 
N06 babeenscernncerenianiceeek ae 10 10 


The density of these alloys is 2°87 to 2°90. Alloy (2) 
is best for casting, as its shrinkage in sand is small. 
Alloy (8) is best for rolling, drawing or hammering. 

Nickel-Lron-Aluminum.—These alloys are made in 
the same manner, melting 4 parts of nickel in 90 parts 
of aluminum and adding 1 or 2 parts of iron. The 
alloying requires, however, about 1,000 deg. C. to effect 
it. The alloy with 1 part of iron is very hard and very 
malleable ; it rolls and may be forged ; its elasticity is 
high, and it resists oxidation well. 

Manganese-Copper-Zince-Aluminum. — After a long 
series of experiments, De Susini is said to,have found an 
alloy of these four elements which has very desirable 
qualities. The zine, copper and manganese are first 
melted together in a plumbago crucible, and to make 
the final alloy the aluminum is melted and the neces- 
sary quantity of the first alloy added to it, keeping it 
at a red heat. Four mixtures are given, as follows: 


Aluminum............ 97 95 92 90 


Manganese ........... 1-3 1-5 2-8 10 
COMDEP.... .cccccccesece 2°S 2°5 4°5 _ 
ee + anennkenaee Ge 10 1°5 — 


Wolframinium.—This new alloy is due to Messrs. 
Reinhard and Isidore Roman. Its strength is quite 
high, showing a tensile strength when hard of 52,000 
pounds, with 2 per cent. of elongation, and when an- 
nealed of 38,000 pounds, with 15 per cent. elongation. 
An analysis of the alloy has shown : 


Aluminum Ee ee Te 


BUGIS « 0s. 2600000: ccscverscictscccee EE 
COPPOP. 000. cccccccccecccocccccseccssccces OFF 
PP e sa: ckedekds a4acde Pekenns » eehaseaee) MPU 
BONO 60. |. costtsccvisneciseiesics. <c OUR 


Manganese or nickel may replace in it the copper, 
tin, or antimony. The metals are melted in the ted ow- 
ing order: Copper, tin, antimony, tungsten, alumi- 
num, adding a small quantity of aluminum successively 
with each, in order to facilitate the melting. The 
Messrs. Lock, Lancaster, and W. & R. Johnson & 
Sons, of London, have acquired this alloy, and sell it 
in ingots, rods, ete. It casts easily in sand and moulds. 
Its color is white like silver. Itresists reagents as well 
as pure aluminum, and has about the same specific 
gravity. 

Partinium.—This is an alloy proposed by M. Partin, 
consisting of aluminum containing 4 to 10 per cent. of 
an alloy of copper, tin, arsenic, antimony and tungsten, 
or of an alloy of copper, tin, arsenic and aluminum. 

Silicon-Aluminum.—Alloys of aluminum with up to 
12 per cent. of silicon are strong and tough, but they 
deteriorate easily in the air or on contact with chemi- 
val agents, so that they cannot be used except well pro- 
tected by paint or varnish: 

Tin-Aluminum.—Alloys rich in tin, exposed to the 
air of a laboratory, become so brittle in a few days as 
to break of their own weight. They gain in weight by 
corrosion when left in water or even in the air. In 
water, the alloy with 15 per cent. of aluminui is most 
attacked. All these alloys are attacked by reagents 
more easily than either tin or aluminum alone. 

Ferro-Silicon Aluminum.—Quite recently F. Krupp 
has found that an alloy containing 5 per cent. alumi- 
num, 10 per cent. manganese, 10 per cent. silicon and 75 
per cent. of iron is very suitable as an addition to 
molten steel. A simple alloy without manganese can 
also be used satisfactorily.—From L’Electrochimie. 





SELECTED FORMULA. 

To Shrink New Flannel.— New flannel should always 
be washed before it is made up. It can be cut out 
more accurately, and the grease extracted that it con- 
tains. Wash it in clean warm water. as warm as the 
hand ean bear, and entirely by itself. Rub the soap to 
a lather in the water, or the flannel will become hard. 
Wash it in this manner through two warm waters, rinse 
it in another warm water, with just sufficient{soap in it 
to give it a whitish appearance; to this water add a 
little indigo blue; wring and shake it well, and while 
drying shake, stretch and turnfit severalftimes. Flannel 
washed in this manner will be white and soft as long 
as it lasts. When dry letit be clapped and stretched 
with the hands, and rolled tight and smooth till 
wanted. 

Cigar Flavoring.— 

(1.) Macerate 2 ounces of cinnamon and 4 ounces of 
tonka beans, ground fine, in 1 quart of rum. 

(2.) Moisten ordinary cigars with a strong tincture of 
easearilla, to which a little gum benzoin and _ sto- 
rax may be added. Some persons add a small quantity 
of camphor, or oil of cloves or cassia. 

(3.) Tincture of valerian.............. 


4 drachms 
Butyric aldehyde................ 4 ee 


UD WEES écc0cos secesesce & “ 
PN es cnnctees cacivese 3 “5 
ENE 2. Su nwaveudteGesesséneesan OD 


Water, enough to make ......... 16 
—Pharmaceutical Era. 

Essences of Soap.—White Castile soap, 100 parts; al- 
cohol, 80 per cent., 200 parts; pure carbonate of potash, 
12 parts. The soap is dissolved in a wide mouthed bot- 
tle on the water bath by constant shaking with the 
aleohol, the carbonate of potash is then added. Then 
tint with saffron, or rosaniline and perfume. Leave 
for some days in the cold and filter. An excellent per- 
fume for the above is obtained by mixing tincture of 
vanilla, 10; tincture of orris, 20; extract of rose, 20; ex- 
tract of orange flowers, 50 parts. Rodiquet recommends 
for the preparation of the essence: White soap, 1; al- 
cohol, 85°, 3; distilled water, 1; and for medicinal pur- 
poses the following mixture, which lathers strongly in 
water : White Castile soap, 20; distilled water, 30; 60° 
alcohol, 60; potash, 1, and 1 per cent. of perfume.— 
Zeit. d. Allg. Gist. Apoth. Verein, x, 31. 


Transferring Pictures, Prints, Etc.—In order to trans- 
fer prints of various kinds to glass, wood, ete., soak 
them for a short time in a solution of 10 parts of potas- 
sium hydrate in 90 parts of alcohol (more or less). 
This procedure is to soften the varnish in the printer's 
ink. After rinsing in pure water the print is placed 
face down on the plate which is receive the picture or 
print, covered with a dry sheet and then pressed with 
squeegee or in a letter press. 

Colored prints are painted over with a_ colorless, 
sticky varnish, pressed against the object intended to 
receive them, and, when dry, the paper is removed 
by rubbing cautiously with an aqueous solution of 
potash. 

Some years ago a French typographical journal 
gave the following curious process for the reproduc- 
tion of any printed design whatever—pictures, printed 
pages, etc. The paper to receive the reproduction is 
treated with the following, which is applied witha 
sponge, or, preferably, with a soft, flat brush : 

Gelatine . 10 parts 
Ferric chloride ..........-..: 22“ 


ee eee eee ee eee eee eee ee 
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Mix in the dark, and keep in a deep, orange colored 
glass bottle (an ordinary bottle, tightly covered with 
a heavy, yellow colored paper, and kept in a close 
pasteboard box, will answer). The coating should be 
applied ina dark place, and the paper dried in the 
dark. When dry, place the design on the coated sur- 
face, and bring into close contact. Place on a sheet 
of glass, cover with another, clamp together, and ex- 
pose to the direct rays of the sun until the yellow 
cover of the surface of the sensitive paper is bleached 
toa white. Remove from light, and develop by ieav- 
ing for three or four minutes in the following : 

Gallic acid..... .. . «5 2 parts 
BN. 0 6008 ec cannes estes Mao 
Distilled water.... ee ety , = 

If left exposed exactly the right length of time, the 
lines will appear on a white ground of an intensely 
black color. If exposed too long, they will become 
more or less gray.—Pharimaceutical Era. 

Drying Sensitive Organic Substances.—'T'o determine 
the moisture in soaps and other sensitive organic sub- 
stances, C. C. Parsons (Jour. Am. Chem. Soe., Pharm. 
Jour.) uses ai: oil bath, putting the substance directly 
into a weighed quantity of hot oil, and weighing again 
after the moisture has been driven off. It is best to 
use neutral paraffin oil, without any admixture of ani- 
mal or vegetable oils or fats, or mineral substances, 
and with specifie gravity 0°920, flash test 435°, fire test 
500°, and boiling point about 550°. The object of the 
high fire test is that the oil should be so freed from 
volatile matter that none of it will be carried off with 
the moisture in the substance to be dried. Ordinarily 
the whole operation may be completed in twenty min- 
utes. It should be conducted in a drying closet kept 
at 240°, First, the oil is put into an evaporating dish 
and kept in the drying closet until it has the same tem- 
perature, then it is weighed and about one-sixth the 
quantity of the substance to be dried, weighed and 
added to it. If very moist, add in successive portions. 
The whole should be kept in. the drymg closet for a 
few minutes after effervescence has ceased. On again 
weighing, the loss indicates the amount of moisture 
driven off.—Pharmaceutical Era. 


Mothol.—A pleasant deodorizer and moth preventive. 


Aloohol........-2+-.scccccece seeeses 40 OUNCES 
Tincture of capsicum............. os. - 
Naphthalene... .....00 scc.cccc.ce- I pa 
Absolute phenol........ ....+-++-+0+- 1 es 
Menthol......... Satchawestndesesd asthe 5 
Oll of Lemmon STAM. ......00c0sececeee KG ” 


Mix and filter. 

To be used in the form of a spray by means of an 
atomizer, where the moths frequent.—Chemist and 
Druggist. 
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ENGINEERING NOTES. 


An interesting exhibit at the Tennessee Expositien is 
by the Sloss Iron and Steel Company, of Birmingham, 
Ala. It consists cf a block of brown iron ore, 6 ft. 
high, 4 ft. wide, and 4ft. long. It weighs about 5 tons, 
and is said to be the heaviest block ever mined in the 
State in one mass. It is stated that the company has a 
deposit of this ore 40 ft. in thickness at its mines near 
Leeds, Ala. 


Sand tracks have been introduced into the gravity 
switching yard at Frederickstadt, Dresden, with a-view 
to economizing labor, says Engineering. The trains 
here are marshaled by gravity, the grade provided 
being one per cent., which is sufficient to move the cars 
against the strongest east winds, but with a favorable 
wind the speed would be excessive were not means 
taken to check the speed of the cars. This has hitherto 
teen done by brakes or by spragging the wheels. Re- 
cently, however, the sand track system has been 
adopted, the depth of sand over the rails being adapted 
to the atmospheric conditions prevailing day by day. 


The compressed air workers have formed a union in 
New York. The longest time that the men say they 
can work in a day is eight hours, and that at a mod- 
erate depth. At great depth, where the atmospheric 
pressure is very great, they say they cannot work over 
three hours, with intervals of rest between. The 
schedule of prices and hours of labor as prepared by the 
union are as follows: From 55 to 70 feet depth, $2.75 
for six hours’ work ; from 70 to 80 feet depth, $3 and 
four hours’ work ; from 80 te 90 feet depth, $3.25 and 
two hours’ work ; from 90 to 100 feet depth, $3.50 and 
one hour and twenty minutes’ work. For overtime 
they will charge double rates. 


Japan, according to a recent statement, had 2,950 
miles of government and private railways at the end 
of 1896, while charters had been granted for 1,543 miles, 


and applications for charters represented 12,351 miles | 


more, says the Railway Age. This shows a possible 
total of about 16,800 miles, which, if built, would give 
an average of 114g miles of railway to each 100 square 
miles of the entire kingdom, or considerably more than 
twice the present average for the United States. Pro- 
jection is very different from construction, as we in 
this country know, but that nearly 14,000 miles of ad- 
ditional railway are even contemplated in the little 
empire of Japan, the estimated cost of which would 
be about $355,00),000, is suggestive of the great possi- 
bilities of the future. At the same time let no Ameri- 


can railway man engage passage for Japan on the} 


strength of these statements. 


The work of track elevation in the city of Chicago is 
receiving more attention at present than for some time 
past. Besides the work of the Chicago & North 
western and the Pittsburg, Fort Wayne & Chicago 
Railways, noted in Engineering News of May 20, the 
notorious Sixteenth Street crossing has just been 
ordered abolished by the city council. This work will 
require the elevation of the tracks of the St. Charles 
Air Line and four other railways and the depression of 
the tracks of the Chicago & Western Indiana and 
Atchison, Topeka & Santa Fe Railways, and will cost 
some $2,500,000. It is stated that the roads interested 
have signified their willingness to accept the ordinance 
and that the beginning of work may be expected at 
an early date. The character of the construction will 
resemble in a general way that of previous track ele- 


vation work in Chicago, which has been described in | 


Engineering News of August 20, 1896, and numerous 
previous issues. The Sixteenth Street crossing has al- 
ways been considered one of the most dangerous grade 
crossings in Chicago, and the prospect of its early re- 
moval is unusually gratifying. 


The experimental tank which is to be constructed at 
Washington by the Navy department for trials with 
models of new ships will be the largest basin of its 
kind under cover in the world, says the Marine Review. 
Its dimensions will closely approach those of some of 
the largest dry docks, and the depth will be sufficient 
to float many of the smaller ships of the navy. On all 
sides it will be covered, and the water will be supplied 
by the city reservoirs or pumped from the Potomac 
River. From end to end the tank will be just 500 ft. 
long and 50 ft. across, and inside the water space will 
be 475 by 48 ft. Its depth will be 14 ft. Running 
across, close to the water, will be a earriage upon 
which there will be attached a dynamometer to regis- 
ter the resistance due to towing a model through the 
basin. Models varying in size from 10 to 20 ft., of 
every new ship to be built, will be attached: to this ma- 
chinery and drawn through the water. The wave 
motion will be observed and the resistance it offers 
will be caleulated. The models will be plain affairs, 
constructed only with a view to presenting closely the 
actual lines of a ship itis proposed to build. Through 
the experiments it is estimated that the plans of all 
proposed vessels can be improved and valuable infor- 
mation gathered for use in designing the lines cf ships. 
The cost of the tank will be $100,000. 


The Southern Pacific Railway Company is preparing 
to adopt schedules of tonnage rating for its goods loco- 
motives throughout the whole of its lines, the plan hav- 
ing been in use with satisfactory results on the Western 
Division for two or three months. According to the 
Railroad Gazette, experiments are now being made, 
and in order to secure uniformity on the widely separ- 
ated divisions of the company—some in Texas and some 
in Oregon—the general manager has issued to the fif- 
teen superintendents of the company a circular outlin- 
ing the plan adopted on the Western Division. A train 
of loaded cars is made up, with a list showing the 
weight of one car, of the first two ears, the first three 
vars, ete., and this is supplemented by a list beginning 
at the rear end. Weights are shown in ‘“ M’s” or 
units of 1,000 lb. This train is tested on a level or on an 
easy grade, with one of each class of locomotives in use 
on that division, and then with a locomotive of one 
class only, it is tested on the ruling grades. In these 
last tests an engine facing backward is attached to the 
rear end of the train, to attach and detach cars where 
necessary, to act as a helper where needed, and to act as 
the hauling engine where grades are tested both sides 
of summits. Tests are being made, both starting from 
a standstill and in the usual way, up grades at ordin- 
ary speeds, 


ELECTRICAL NOTES. 


An electric tramway has been projected for the Prin- 
cipality of Monaco, and has been definitely declared 
‘of public utility” by a royal ordinance. The work has 
been intrusted to M. Henri Crovetto. 


The new Huron Street [ift bridge over the Milwaukee 
River at Milwaukee, Wis., is operated by a 24 horse 
power electric motor running at a normal speed of 450 
revolutions per minute and geared to a train which op- 
erates the working struts. 


The Electrical Review understands that the Rogers 
printing telegraph system is to have a thirty-day prac- 
tical test on the lines of the New York Central Railroad 
between New York and Albany. This system prints 
the message directly at the receiving station. 


The extent of the business of the Bell telephone 
companies is shown in the following extract from the 
American Bell Telephone Company's last annual re- 
port: ‘“*The companies operating under our licenses 
expended during the year $8,275,929.11 for new con- 
struction, to which amount is to be added an expendi- 
ture of $1,160,924.30 for land and buildings.” This 
makes the round sum of over $9,400,000 expended in 
improvements in twelve months. 


According to the Detroit Evening News, the extra- 
ordinary spectacle of a fountain of water springing 
from the top of an electric tramway pole has been wit- 
|nessed in that city. It naturally drew a crowd who 
looked on with amazement. When a gang of men 
were set to work to discover the occasion of the pheno- 
| menon, in the course of time they came to a water pipe 
|which ran beneath the pole. This had been eaten 
| through with electrolysis, and the water burst through, 
jentered the hollow iron trolley pole, and having no- 
where else to go, came out at thetop. Electrolysis 
trouble is usually aseribable to insufficient rail return. 
It is believed that such a pretty demonstration of the 
necessity of looking out also for bad work or accident 
in the insulation of the trolley line is unique. 


Dr. Julius Precht, of Heidelberg, has. savs Nature. 
| just published an important thesis on e thode rays, 
Roentgen rays, and other radiations eu asating from 
| vacuum tubes, which confirms the view tuat these rays 
}are of ahighly complex nature. Besides the rays capa- 
ble of being deflected by a magnet according to the 
law of Biot and Savart (which the author has verified 
by photography), Roentgen’s, Goldstein’s, and Len- 
ard’s rays are shown to be distinguishable by their 
chemical and photographie effects. Dr. Precht econ- 
|siders that a portion of the radiation from a discharge 
tube is not a wave motion, because the absorption of 
| the rays in passing through paper varies with the time 
of duration of the radiation: it is suggested that this 
portion may be electric in its nature. Interference 
phenomena were obtained with direct and reflected 
| Roentgen rays, and from these their wave length was 
found to range from 370 * 10-° to 830 & 10-* mm. ; and 





cannot pass through black paper, the author seems to 
incline to the theory of longitudinal waves. By such 
| interference experiments wave lengths were obtained 
nearly twice and four times as great as those found by 
Voller in observing the diffraction produced through a 
slit. 


A system for lighting, heating, and ventilating rail- 
way cars by electricity has been given a practical test 
by the Pullman Company, and it has been highly 
|}commended. The mechanism of the apparatus is very 
simple. A plain gear wheel is attached to the car axle, 
connecting by ordinary cogs with the shaft of a one 
| horse power dynamo which is securely placed on the 
{ear truck. By this means a constant and reliable elec- 
| trie current is generated, which is passed through a 
|small storage battery, whereby the light is rendered 
| brilliant and uniform, both while the train is running 
| and when it is standing still. Each ear is thus inde- 
| pendently provided with its generating and illumin- 
| ating apparatus, so that cars may be detached from 
through trains, when desirable, and sent over connect- 
ing roads without limitation. All the mechanism is 
securely placed beneath the floor of the car, completely 
ineased to avoid dust and dirt. The apparatus weighs 
less than five hundred pounds, and is automatic in op- 
eration, thus requiring no personal attention, except 
at long intervals of time, when regularly inspected at 
terminal stations. The mechanism is plain, simple, 
strong and permanent in character, and not liable to 
suffer from friction or depreciation, and the many dir- 
ficulties which have heretofore embarrassed the use of 
electricity for car lighting are wholly and effectually 
solved by its use. 


Testing Alloys with Roentgen Rays.—The following 
new use for the X rays was indicated in a recent lee- 
ture in England by Mr. Heyeock, as reported in The 
Electrician: ‘* The lecturer,” it says, ‘* drew attention 
to the fact that the composition of metallic alloys is 
and always has been a vexed question, that is to say, it 
has always been very doubtful whether the metals 
which compose the alloys form a homogeneous mix- 
ture or whether they exist as small distinct particles 
which are capable of being separated from one another. 
Now, some metals, such as sodium, permit of the pass- 
age through them of Roentgen rays, while others, such 
as gold, prove to be quite opaque when submitted to 
the radiation from a Crookes tube. Having made an 
alloy of sodium and gold, containing a very small per- 
centage of the latter metal, he allowed it to cool very 
slowly, just as the solution of potassium permanganate 
in water had cooled. When cold a very thin section 
was cut, which was then radiographed. The radio- 
graph revealed the fact that the sodium had erystal- 
lized out from the general mass. This is one of the 
most interesting results which have been brought about 
by means of X rays, and it opens up a wide field of re- 
search in microscopic photography which will proba- 
bly enlighten us considerably with regard to the true 
nature of alloys. The atomic qveight of sodium is 23 
and that of gold is 197, so that sodium is roughly eight 
times more transparent to X rays than gold. The 
atomic weight of carbon, on the other hand, is 12, and 
that of iron is 56, so their transparencies are only as 5 
to 1. However, the difference is sufficiently large to 
warrant the X ray research into the true nature of the 
various brands of steel and iron.” 











observing that transverse light waves of this length | 


MISCELLANEOUS NOTES. 


The citizens of Dijon, France, recently voted a sum 
of money for putting a railing round a tree standing 
within the city limits. The tree bears a label which in- 
forms the sightseer that it is the oldest poplar in France. 
The town council has a record tracing the history of 
the tree since the year 722 A. D. Itis 122 ft. in height 
and 45 ft. in circumference at the base. 


Prof. Hilgard, of the California State University, says 
that the Australian salt bush can be grown successfully 
on arid and alkali lands ; that it removes from the soil 
large quantities of sodium carbonate and sodium chlo- 
ride, the two most injurious alkaline salts. In soils, 
therefore, where the percentage of alkali is near the 
danger point they may be sensibly relieved by plant- 
ing salt bush for several seasons. The yield is nearly 
equal to that of alfalfa. 


An exchange says that ‘‘ almost within the Arctic cir- 
cle, in north latitude 65 to 70 degrees, Iceland, with 
its population of 70,000, is warmed on the west coast by 
the Gulf stream, and can raise fair hay crops and sparse 
root crops. About 65 per cent. of the population are 
occupied in rearing sheep and cattle, which are largely 
consumed at home, the first named exported in inoder- 
ate numbers to British ports. Sheep are not shorn, 
but in early summer the ease loosen on the animal, 
and the loose wool is easily detached ; most of the sur- 
plus goes to England.” 


The Stockholm Industrial and Art Exhibition was, in 
accordance with the original programme, solemnly 
opened by the King of Sweden on Saturday, May 15. 
The King and Queen of Sweden, the Crown Prince 
and Crown Princess of Denmark, with their daughters, 
the Crown Prince of Sweden, who is the president of 
the exhibition, and his three brothers were present. 
The king made an eloquent speech, and the opening 
ceremony Was on the whole most auspicious, We shall 
in due course comment upon this interesting ex Dibition, 
lat which the Swedish iron and steel industries are 
| most adequately represented. 


The Philadelphia Ledger says: *‘ The scheme for a 
ship canal from Lake Erie to Pittsburg is said to have 
| been killed by the new Carnegie Railroad, built to 
earry Lake Superior ore to the Pittsburg furnaces ; 
but if this is true, there never was much need of the 
eanal. Mr. Carnegie, it is further said, has arranged to 
use 5,000,000 tons of ore this year, practically all of 
which, besides a large amount of miscellaneous freight 
in connection with it, will be carried over his railroad 
and will probably take up most of its carrving capacity. 
If the canal was to be of use only to feed the Pittsburg 
furnaces, that was very little reason for building it. If 
it was to take a large amount of lake commerce to the 
| Ohio, and thence to the Mississippi and the Gulf, the 
| new railroad will scarcely supersede it. The scheme, 
| however, may well remain in abeyance a few years 
longer; in time the increasing call for water carriers 
for heavy freight will demand the building not oi 
| of this canal, but of several others, many of which are 

already projected.” 








According to London Engineering, the profitable 
utilization of the great masses of waste glass accumu- 
lated at factories is accomplished in a comparatively 
easy manner by M. Garchey, a Frenchman. He grinds 
the waste glass and puts the powder into a metallic 
mould, whieh is introduced into two furnaces in succes- 
sion, in order to devitrify the mass; the first furnace 
serves for the gradual annealing of the mass, so that all 
the parts are devitrified as uniformly as possible; the 
mould remains about one hour in this furnace. Beeom- 
ing soft, the molecules weld together and form a very 
consistent dough. In this condition the mould is taken 
out of the furnace and put into a second furnace that 
is heated to a very high temperature. In this furnace 
the mould is left for only a very few minutes, this 
second operation being intended to complete the devit- 
rification and to make the mass more pliable. The 
substance is now in a condition to be pressed into dif- 
ferent shapes, there being produced in this manner all 
kinds of ornamental or other building ** stone,” which 
is generally called ceramic stone. 

Favorable notice is given in the columns of Machin- 
ery of the new artificial fuel Known as egette or ovoid, 
in distinction from the more familiar briquettes for that 
purpose. Special regard has characterized the efforts 
| put forth in this industry by Europeans to produce a 
| fuel as cheap as possible and suited, in the highest de- 
gree, for convenient handling, storage and transporta- 
| tion. In America, however, much greater attention has 
|been given to the thorough preparation of the coal, 
| also to the quality of the pitch or binding material used, 
and to that size of blocks which insures the greatest 
economy in manufacture and moving. The systems of 
preparing the coal for coking and briquetting, by wash- 
ing and jigging, originated in Europe, and have been 
there long practiced to such an extent that, almost 
throughout the whole of the Continent, coke can be 
ruaranteed to contain only a certain per cent. of ash. 
The thorough washing or freeing from all slate or other 
impuritiés.is, of course, one of the chief factors in de- 
termining the value of the product, since the utility of 
such fuel depends mainly on freedom from ash, or the 
amount of available combustible matter it contains, 











Some interesting data relating to the estimated com- 
parative local cost of different pavements in respect of 
first cost, maintenance, scavenging and watering over 
| a period of thirty years have been furnished in a report 
| by the borough engineer of Wolverhampton, England. 
Granite sets on a bed of Portland cement concrete, 6 in, 
thick, cost $3 per square yard, and have a probable life 
of thirty years. Australian hardwood blocks on a bed 
of cement conerete, 6 in, thick, cost $4.50 per square 
yard, and have a probable life of eighteen years, while 
creosote deal .blocks similarly laid require the expendi 
ture of only $38 per square yard, with a correspond- 
ingly diminished life of twelve years. Natural rock 
asphalt pavement, 2 in. in thickness, on a bed of Port- 
land cement concrete 6 in. thick, can be laid for $3.35 
per square yard, the life being calculated at fifteen 
years. The total cost of each of the above mentioned 
pavements during thirty years for maintenance, scav- 
enging and watering is fixed as follows: Granite sets 
for an area of 7,992 square yards, $45,000; Australian 
hardwood, same area, $87,210; creosote deal, $73,300; 
and natural rock asphalt, $65,175. 
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INDEPENDENT SURFACE CONDENSER. 


IN electric light 





stations the small auxiliary engines 
are a souree of heavy additional expense and cost of 
working. The amount of steam used by them will 
vary from twice to six times the amount used per effect- 
ive horse power when compared with large and | more | 
economical engines used for generating the electricity ; | 
moreover, these small engines will use nearly as much 
steam when the station is delivering only a small por 
tion of its power as when it is working under its full 
night load. These small engines, moreover, owing to 
the smallness of their parts, often give considerable 
trouble in adjustment. To the air and circulating 
pumps iilustrated below all these objections cannot be 
urged, for as they are electrically driven, the mechani- 
eal efficiency will be higher than that of the steam en 
gines which are generally used to drive such pumps, 
and the power being received from the higher class 
engines of the station would be produced from them 
more cheaply than if independent engines were adopted 
The surface condenser illustrated is arranged with 
sufficient cooling surface to condense about 30,000 lb. 
of steam per hour, and is of the usual construction. 
The air pumps have been made self-contained with the 
condenser, the whole being bolted to brackets cast on 
the condenser body. The air pumps are driven by 
erank disks, with the pins placed on opposite centers, 
so that the weights of one pump will balance the 
weights of the other. The pumps are single acting, and 
produce a fairly even distribution of power. The air 
pumps are of the close top type, arranged to deliver 


their water at a higher level than themselves. On the 
shaft which carries these crank disks a heavy solid disk 
spur wheel is mounted, having machine cut teeth 


This wheel receives its motion from the pinion mounted 
on the end of the motor shaft. The motor is a shunt 
wound machine, having a normal speed of 1,000 revolu 
tions per minute, and receives its current from a 250 
volt cireuit. In order that the capacity of the air pump 
may be varied to suit the load on the station, resist- 
ances have been provided, so that the speed can be re 
duced in six stages to 575 revolutions per minute 

The centrifugal pumps illustrated below have 9 inch 
deliveries, and each is capable of delivering about 12, 
500 gallons per minute. As will be noticed, these pumps 
are driven from the opposite ends of the motor shaft, 
one pump being driven by a flexible coupling and the 
other by afrietion coupling. During the day, and when 
the load on the station is light, it is intended that one 
pump only shoald be used, and as the load on the sta 
tion Increases the other pump is put in motion by means 
of the friction cluteh. As the length of pipes in the 
station for which these pumps have been made is fairly 
long, to make the capacity of the two pumps twice 


‘TIFIC AMERICAN SUPPLEMEN 


T, No. 


1122. Jury 3, 1897. 





———— — - ee 











that of the one it has been found necessary to com- 
pound wind the motor in such a way that when the 
second pump is started the speed will be slightly aecele- 
rated. The compound winding also possesses another 
advantage—that in case an —— should too sud- 
denly throw the clutch into gear, causing a heavy 


THE ENGINEER MOTOR CAR COMPETITION 
AT THE CRYSTAL PALACE, LONDON, 
EVERYONE who is interested in the development of 


the horseless carriage or motor car—and who is not— 
will be greatly disappointed that the generous and 
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strain to be momentarily put on to the motor, while 
increasing the velocity of the water in the pipes, the 
motor would lag, gradually coming back to its intended 
speed as it was able to put the water into motion. The 
normal speed of these pumps is about 420 revolutions, 
and they also are arranged to work on a 250 volt circuit. 
The condenser, air and circulating pumps, and motor 
have been constructed for the Bradford Corporation 


New Electricity Works, under the oo of Mr. 
A. H. Gibbings, the borough electrical engineer.—En- 


grineer. 
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of London, to 
the offer of an 
best motor car 


laudable attempt of The Enginecr, 
stimulate the youthful industry by 
eleven hundred guinea prize for the 
should have ended in an inglorious failure. The com- 
petition was first suggested by our contemporary about 
two years ago, and shortly afterward the scope of the 
competition, its aims, and the conditions governing the 
exhibitors were published in full. It was announced 
that prizes would be awarded for the encouragement 
of manufacturers and designers of horseless carriages. 
The objects of the competition were stated to be strict- 
ly utilitarian, The Engineer believing that an important 
trade might be created in this class of machinery, and 
that the removal of the restrictions on the use of me- 
chanically propelled vehicles would result in great 
benefit to the farmers. 
The date of the trial was originally fixed for October, 
} 1896. As the time approached, it was found that the 
| motor cars which were to enter the competition could 
not be completed in time, and a postponement was 
made to June, 1897. Seventy-twoentries in all were re- 
ceived, and as the day drew near there was another re- 
| quest for a postponement, the period of one asked for 
| Varying between one month and a yea This The 
| Baginecr did not grant ; and when the aR Sir F. 
Bramwell, Mr. Aspinall, and Dr Hopkinson, appeared 
on the scene at the appointed hour, there were only 
seven out of the seventy-two applicants on the ground, 
jana of these only five were ready to take part in the 
contest. 
Our contemporary has this to say in the course of a 
pessimistic editorial: 
; ‘The end of it all is very dissatisfying and disheart- 
ening ; only five vehicles appeared at the last for the 
competition, and ‘the judges have decided that they 
cannot award a prize to any of the cars exhibited. It 
will therefore not be necessary for the trial run to Bir- 
mingham to take place. Although the judges cannot 
see their way to award any prizes, the steam car of the 
Liquid Fuel Engineering Company, and the Busb- 
bury electric car of the Electrie Construction Com- 
pany, are highly commended.’ This adverse decision, 
yet more unsatisfactory to us than to the competitors, 
| Was only arrived at after a most painstaking and ex- 
| haustive investigation by the judges. On Friday Mr. 
Aspinall spent some hours at the Crystal Palace ex- 
aminirig the cars. On Monday Mr. Aspinall, first, then 
Dr. Hopkinson, and finally, Sir F. Bramwell, examined 
and tested the cars in the Palace grounds. Their ver- 
dict was only pronounced late in the evening after 
mature deliberation, and we venture to say none of 
| the competitors will feel disposed to quarrel with the 
}soundness of the decision, however much they may 
| regret it. 
“One result of our essay has been satisfactory. It 
| has cleared the air. It has placed the world in posses- 
| sion of facets concerning the motor car industry in this 
| country. There is at present no such industry. There 
\is no such thing as a thoroughly satisfactory self-pro- 
pelled vehicle. Ifa motor car of the kind existed, it 
| would have been submitted for competition. We have 
'reeeived dozens of applications to postpone the trial. 
|The period of delay asked for varied between one 
| month and one year. It will be remembered that seve- 
ral months have elapsed since the world was assured 
that the construction of motor cars was a flourishing 
industry. Already we “had put off the date of trial 
from October, 1896, to June, 1897. We have to deal 
| with things as we find them. ‘We have every reason to 
| believe that the best that England can do at present 
| was shown at the Crystal Palace on Monday; and, in 
the opinion of three most competent engineers, the car- 
|riages shown were so imperfect, so unsuitable to the 
| fulfillment of the purposes which a motor car ought to 
serve, that they would not submit them to further 
trial. Administering the funds placed at their dispo- 
sal to award as prizes, the judges have held that none 
of the vehicles so nearly satisfied the conditions with 
which a self-propelled motor car must comply that it 
was entitled to the final and crucial test of a long run. 
As we interpret this decision, it means that even if any 
lof the cars had run to Birmingham and back within 
| the prescribed period, that fact alone would not have 
| compensated for its defects.” 





-| Although The Engineer is undoubtedly right in con- 
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tain a clean exhaust, and the construction of parts sur- 


goes to make a successful motor car, there is no motor | rounding the vaporizer and igniter relatively to one 


car industry in England, the statement is only true 
when taken in this limited sense. For it must be re- 
membered that all vehicles propelled by light oil or 
petroleum spirit were at first rigidly excluded from the 
competition. It is true that subsequently an offer was 
made of a five hundred dollar prize for vehicles using 
light oil; but, in view of the hostile attitude which has 





MOTOR CAR BOILER, LIQUID FUEL 
ENGINEERING COMPANY. 


characterized The Engineer in reference to such mo 
tors, it is not surprising that they failed to put in an 
appearance at the trial. 

We reproduce from our contemporary the accom 
panying illustrations and details of competing cars. 
The five vehicles included a four seat petro-car and a 
petro-eycle, sent by Messrs. Roots & Venables ; a steam 
van by the Liquid Fuel Engineering Company, of the 
Isle of Wight; the Bushbury electric cart by the 
Electric Construction Company, of Wolverhampton ; a 
light oil ear by Mr. Cornell, and a car by the Yeovil 
Motor Car and Cycle Company. 

The Roots & Venables cars, classes A, B, and D, 
represent most praiseworthy attempts to construct 
heavy oil engine motor cars. The first is thus de- 
scribed: The motor, which is twin cylinder, is of 
3°2 brake horse power and runs at about 510 revolutions 
per minute. A silent running chain connects the crank 
shaft to a countershaft on which are keyed the friction 
clutches. These clutches drive either of two chain 
wheels, which are connected by chains and chain 
wheels directly to the axle. The cranks of the motor 
are placed opposite each other, so that one piston and 
erank balances the other, which it effectually does. 
The inventors’ method of governing, by operating the 
exhaust valve and the oil feeder simultaneously and by 
the same mechanisin, enables them, they say, ** to ob- 


another insures complete combustion.” The method 
of governing was only arrived at after many years of 
experiment. Their automatic burner for heating the 
ignition tube enables the motor to run continuously 
las long as it is supplied with oil, without any attention 
| whatever, which they think cannot be claimed for any 
other oil motor, whether for vehicles or other purposes. 
|The water is pumped through the jacket; it then 
| traverses the whole of the upper tubes of the vehicle 
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Pian of Generator. 


frame and then by half the lower tube to the water 
tank, thence by the other side of the lower tube of the 
frame back tothe pump. This enables a much less 
quantity of water to be carried. 

There is only one countershaft, which not only drives 
the main axle directly, but also operates the valves and 
carries the governor. The inventors say that they have 
found by experiment that it is advisable to have the 
driving countershaft directly over the axle rather than 
placed horizontally with it, and to have an inter- 
mediate stiff spring for various reasons, three of which 
are as follows: (1) In meeting with a large obstacle, 
such as a brick, the driving wheel, if the car is going at 
a slow speed with but little momentum, is suddenly 
checked, and the chain may snap or shear a tooth off 
the wheel ; in this car the chain slackens to reduce the 
jar; (2) slack in the chain is easily taken up, and the 
chain can always be kept tight ; (3) the chain runs 
more smoothly, and the power is conveyed through the 
clutches more evenly and steadily, with less ** grips and 
slips.” The steering of the car can be done at full or 
slow speed with the finger and thumb, and is always 
positive. No gear wheels are used anywhere in the 





motor or car, all driving is done by chains to obtain | 


silence. 


The Roots petro-evele carries two persons, the rear 
I 7 I 


front and one, the driver, at the back. The wheels are 
fitted with solid rubber tires. A cross bar, connected 
by links to the two front wheel heads, steers both 
wheels at the same time. The motor is of 1144 brake 
horse power and runs at about 510 revolutions per 
minute. A silent running chain connects the crank 
shaft to a countershaft, which is connected by a chain 
to a second countershaft, on which is fitted a friction 
clutch. This clutch drives either of two chain wheels, 
which drive the spindle of the back wheel by chains. 
The water tank is placed on one side of the frame to 
balance the fly wheel on the other. The cooling water 
is conveyed from the tank through the tubular frame 
of the car and passes through a coil of pipe surround- 
ing the fly wheel, and is thus cooled by the air given 
off at the periphery by rotation. The ignition tube is 
first heated by a separate lamp, which is removed or 
extinguished as soon as the engine is started. The tube 
is afterward kept hot by means of an automatic burner. 
The attention of the judges was especially drawn to: 
1, The tubular frame for conveying and cooling the 
jacket water ; 2, the coil round the fly wheel for cooling 
the jacket water ; 3, the automatic burner ; 4, balanc- 
ing the fly wheel by the water tank; 5, making the 
same governor govern both the oil feed and the exhaust 
valve ; 6, doing without the use of gear wheels at all, 
either in the car or motor; 7, the construction of the 
ignition tube relatively to the port and combustion 
space, enabling a complete combustion to be obtained. 
It would be quite impossible to make the special fea 
tures of these cars intelligible without drawings, which, 
for the reasons we have given, we do not publish. 

The Yeovil motor car, class B, is a light business car- 
riage for two persons. It is driven by a two-cylinder 
Petter patent petroleum engine, working on the Otto 
eyele and using ordinary petroleum, such as the Ameri- 
can brand of ** Royal Daylight.” The cylinders are ar- 
ranged side by side and fire alternately. The explo- 
sions are effected by means of two ignition tubes heated 
by asingle blow lamp. The air inlet valves of the 
motor are operated by the suction of the piston, the 
exhaust valves by means of levers driven by chain 
gearing from the crank shaft. The motion is taken 
from the crank shaft to an intermediate shaft by means 
of sprocket wheels and chains, reducing the speed in the 
ratio of 28to1. A friction disk on the intermediate 
shaft is made to grip the chain wheel by lateral press 
ure applied to the end of the shaft by a hand lever. 
The intermediate shaft drives on to the rear axle by 
either one of two chains, the one gearing in a ratio of 
12 to 82 and the other of 6 to 36, providing fast and slow 
speeds of ten and four miles respectively. A square 
clutch on the intermediate shaft between these two 
chains throws either one of them into action. The rear 
axle drives only one of the rear wheels of the carriage. 
The patent reversing motion is taken from the crank 
shaft by a belt. This belt drives a loose pulley carried 
on a foot lever. When reversing, the friction cluteh for 
forward driving is released, the foot lever is held down 
and the back of the belt pressed on to a pulley fixed on 
the intermediate shaft. A brake is held on the fly 
wheel by a spring to control the engine when the ear- 
riage is at rest. When the carriage is in motion this 
brake is held off by a hand lever. Two pairs of ordi- 
nary carriage brakes are applied to the rear wheels, 
and the reversing motions provide a strong additional 
brake in case of emergency. 

The Electrie Construction Company's dog cart, class 
B, is designed to carry two persons seated side by 
side. The motive power is derived from accumulators, 
and the motor is at rest when the car is standing. It 
van travel up to 12 miles an hour on a good level mae 
adamized road, and has surmounted gradients of 1 in 
14 at a walking pace. It is not claimed that the aeccu- 
mulators will carry it under average conditions more 
than twenty miles without recharging. It can be made 
to travel backward at a walking pace. Its weight 
about 131g ewt., exclusive of passengers. There are 
two driving wheels, and one steering wheel in front. 
The two pole motor is geared by means of a Renold 
ehain to the driving axle. The driving wheels are keyed 
to the axle, which is divided into two parts, united 


Is 


| midway between the wheels by an ordinary bevel wheel 


one steering and driving. There are three wheels, two in 











ROOTS & VENABLES’ PETRO-CAR. 


differential gear, to the case of which the sprocket 
wheel is attached. The steering wheel is mounted in a 


| fork, and the backbone is pivoted on it by a joint hav- 


ing universal motion. Diagonal side braces are at 
tached by joints to the lower, extremities of the fork, 
and at their other ends to the front of the cart; these 
keep the fork in position, and permit of the wheel 
locking; they also cause the wheel when locked to be 


| deflected from the perpendicular toward the side of the 
| greater circle described, thus greatly adding to the sta- 





bility when turning. 

The steering wheel is guided by leather reins, running 
through eyes in a cross bar attached to the top of the 
fork. A bolt is provided, by which the wheel is kept 
in mid position ; this is released automatically when 
tension is applied to the reins. The switch gear con- 
sists of a reversing and a controlling switch, placed 
under the driver's seat ; the former is mampulated by 
a vertical lever on his right hand, the latter has four 
positions : (1) Off ; (2) two parallels of twenty cells in 
series, in circuit with the motor ; (3) forty cells in series, 
in cireuit with the moter; (4) forty cells in series, in 
cireuit with the motor, with a resistance in parallel 
with the magnets. The controlling switch is a roller 
actuated by the driver sliding his seat forward when 
starting or accelerating the motion, and sliding it 
backward when slackening the speed or cutting off the 
eurrent. When the controlling switeh is in the first 
position and theear is running, if the reversing switch 
be set to backward, the motor is closed on itself in cir- 
cuit with a resistance and generates current. This com 
bination is chiefly of use in checking the speed of the 
“art on long descents. For bringing the cart to a 
stand, a band, actuated by the foot, is applied to a 
east iron drum on the motor axle. 

The motor is carried by a frame, articulated at one 
end to the road axle bearing cases and at the other end 
slung by an elastic attachment to the under side of the 
foot board. In working. the distance between the 
motor and road axles is fixed, but it can be adjusted to 
compensate for wear in the chain. The driving wheels 
are 39 in. diameter and the steering wheel 45 in.; they 
are of steel throughout, with solid rubber tires. Ail 
three wheels are fitted with ball bearings. The 
sprocket wheel is 2044 in. diameter; the chain is 4% in. 
piteh and has a breaking strain of over 400 lb. About 
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three-fourths of the weight is carried on ordinary 
elliptical carriage springs, resting on the bearings of 
the driving axle, the rest of the weight is carried by 
the front wheel. The gage is 4 ft. 6 in. and wheel base 
Sft 6in. All the working parts are boxed in, but are 
easily accessible from above. The motor bearings re- 
ceive continuous lubrication from an endless chain 
dipping into a reservoir of oil. The motor is series 


wound and has a slotted armature, drum wound, with | 


Eickemeyer coils, and carbon brushes are used. The 
magnet is two pole, wound with a single coil of square 
wire. The commercial efficiency is about 80 per cent., 
with 80 volts 10 amperes, at 700 revolutions per minute, 
this output approximately corresponding to a speed of 
ten miles an hour 

The accumulators are of the Faure- King type, manu- 
factured by the Electrical Power Storage Company, 
Limited. There are four boxes, each containing ten 
cells, the total weight being about 5 ewt. Each cell 
consists of two half plate negatives and one positive. 
The rated capacity is 40 ampere hours at a discharge 
rate of 5 amperes, or about 28 ampere hours at a dis- 
charge rate of 15 amperes. The accumulators are car- 
ried in the body of the car, and terminals are provided 
for charging them in place, for which current at 100 volts 
is required. They are completely discharged when the 
volts drop to 74, and then require about seven hours to 


recharge. The depth of the boxes and cells is such 
that violent jolting does not cause the acid to be 
spilt. 


By far the most interesting vehicle shown was the | 


Liquid Fuel Company’s van, class C. This company 
has been engaged for some time in the construction of 
launches and small yachts, some of these indicating 
about 200 horse power. Steam is generated in a wa 
ter tube boiler, the fuel used being petroleum. The 
application of this boiler and furnace to road locomo- 
tion is a new departure on the part of the firm. 

About two-thirds of the length of the van inside are 
available for passengers or goods. Under the floor are 
placed a pair of horizontal tandem compound engines. 
These are so small that they resemble models. They 
are beautifully made, and running at 625 revolutions 
per minute, with a pressure of 250 Ib. they give about 


12 brake horse power. The crank shaft is geared 
about 2 to 1 to a countershaft, which is geared about 


t to lon the road wheels. Thus the carriage wheels 
make one revolution for about 8'¢ revolutions of the 
erank shaft. Under the driver's seat, which extends 
across the front of the van, is a box, the seat forming 
the lid. In the box are two horizontal plunger feed 
pumps, driven by an inclined shaft and bevel gear from 
the first countershaft. One of these pumps is spare. 
There is, besides, in the box a little horizontal double 
acting steam donkey pump, for feeding the boiler when 
the van is standing. The driving wheels are turned 
round by toothed wheels of good size secured to the 
wood spokes. These wheels are inclosed in cases, so 
made that it is claimed that no dirt can getin. The 
engine, and all the gearing, indeed every portion of the 
mechanism, is readily accessible, all the arrangements 
having been carefully studied and worked out on lines 
which commend themselves at once to the professional 
eye. 

Steam is generated in a tubulous boiler, a sectional 
view of which is given in the accompanying engraving. 
The drawing explains itself to any one who has ever 
seen a Water tube boiler of the Thornycroft or Normand 
type The tubes of solid drawn copper are not rolled 
in, but are fixed by a patented screwed joint. The 
ends of the tubes are flanged after running nuts have 
been put onthem, and these nuts are then used to force 
home the tube ends, copper to copper, and to make a 
joint; the boiler stands across the car, just behind the 
front seat. The water tanks serve as two longitudinal 
seats in the van. The steam drum is of Elmore de- 
posited copper, and any tube may be taken out and 
replaced in a very short time. The arrangement for 
burning the petroleum is very ingenious and highly 
satisfactory, and will, we think, be readily understood 
from the accompanying engravings. The oil is deliv- 
ered into a “ gasefier” over the flame, which serves to 
spread the flames and hot air. The oil is driven into 
this gasefier by the pressure of air maintained over its 
surface in the tank by a small pump worked by a han- 
dle at the driver's right hand. The petroleum vapor 


thus produced passes down through a pipe as shown | 


to a conical burner, and the amount which issues is 
regulated by a tapered pin, the position of which is 
controlled automatically by the boiler pressure. The 
combustion produced is very complete, and the boiler 
made at all times as much steam as the engines could 
use, 


LIGHTING AMERICAN CITIES. 

THE cost of street lighting in New York City for the 
year 1897 will be in excess of $1,250,000. The specific 
appropriation for this item is $1,222,821, to which are 
to be added sundries, which will probably bring it up 
to the total named, says the New YorkSun. Philadel- 
phia spends even more than does the city of New York 
in a year for lighting its streets and alleyways, the total 
expense being $420,000 for gas and $647,000 this year for 
electricity. These items collectively do not foot up to 
so much as New York pays, but while New York gets 
its supply of gas from seven different companies, and 
its electricity for lighting from ten different companies, 
Philadelphia owns its own gas plant, and since 1855 has 
had entire control of it. To the money actually dis- 


bursed for gas, therefore, must be added in the case of | 


Philadelphia a reasonable interest upon the original 
investment, and some account must 
publi: property used for the works. 


Chicago expends in a year $425,000 for gas lamps | 


which illumine with indistinctness some of her streets, 
the major portion of which are unpaved roads separated 
from the buildings which front them by wooden side- 
walks resting in the mud. Boston is an American city 
which, in proportion to its population and area, makes 
generous provision for public illumination. Boston 
spends in a year $290,000 for gas and $270,000 for electric 
lighting, a total of $560,000, the extent of which may 
be best understood by comparison with the expendi- 
tures for the like purpose in Baltimore, a city of the 
same population, practically, and of about the same 
area. Baltimore spends in a year $220,000 for gas and 
$140,000 for electric current. Cincinnati spends in a 


year $200,000 for gas and $75,000 for electric lighting. 


be made of the | 


The area of Cincinnati is about the same as that of 
Boston, and about one-half of the present area of New 
York, Wakefield and the Bronx Valley villages in- 
|eluded. It is a fact, not known to some of the most 
| zealous and ardent of the Good Government Club re- 
| formers, that the annexed villages on the Bronx are 
|lighted with neither gas nor electricity, but with 
naphtha lamps. These lamps are not expensive ; nei- 
ther is the naphtha used in them, but the distanve be- 
tween lamps is such that the traveling expenses or 
mileage of thoseintrusted with the task of communi- 
cating flame to the wicks is a considerable item of 
expense. 

San Francisco expends in a year $300,000 for public 
illumination, both gas and electricity, and St. Louis a 
|like amount. In Pittsburg the advantages of natural 

gas have been utilized of late years, and the expanse 
for public illumination is $250,000. In Brooklyn it is 
$520,000—$160,000 for gas and $360,000 for electric cur- 
rent. Washington, the local affairs of which are under 
control of the Federal government and subject to acts 
of Congress, spends in a year for electric lighting $175,- 
000. St. Paul, Minn., expends as much, and New Or 
leans, $225,000. Two American cities which show a 
distinet partiality for electricity as a means of public 
illumination are Denver and Detroit, and there are, 
practically, no cities which have not utilized, to some 
extent, the benefits of electricity. Buffalo expends in 
a year $300,000 for purposes of illumination, and as the 
area of the city is small, it should be one of the best 
lighted of American cities. 








PREVENTION AND 
SMELLS.* 
By FrrEpERICK H. GREEN, Ph.G., Muscatine, Iowa. 


THE REMOVAL OF 


PREVENTION of Decay.—Evil odors are equally pene- 
trating with sweet smells. They diffuse themselves 
through the air and affect the senses unpleasantly, even 
when the absolute quantity of matter present is too 
minute to be detected by our most refined methods of 
chemical analysis. Unlike the sweet odors, however, 
they are produced everywhere around us, and are, 
therefore, a universal source of more or less perceptible 
irritation and annoyance. To prevent the introduc- 
tion of evil smelling substances into the atmosphere 
which surrounds us, and, when present, to remove 
them, has consequently been at all times an object of 
desire. The attainment of this desire has been ren- 
dered both more easy and more perfect by the discov- 
eries of modern chemistry. 

The smells which usually arise from the decomposi- 
tion or decay of the bodies and droppings of animals 
ean often be either arrested or altogether prevented. 
Extreme cold, for example, such as is sufficient to 
freeze and harden the dead body of an animal, will 
preserve it in a state of absolute freshness, even for 
thousands of years. 


and in the ice cliffs on the banks of a Siberian river 
the entire body of an extinct species of elephant has 
been met with, so little decayed as to be still greedily 
devoured by dogs. Even moderate cold, if accom- 
panied by a dry wind, will prevent decomposition, the 
former retarding the decay till the latter removes the 
moisture which is necessary to its continuance. The 
eargoes of fresh meat brought from distant countries 
are kept unchanged by means of cold. The heat in 
the meat chambers of such a vessel is withdrawn by 
means of the evaporation of very volatile liquids, such 
as condensed sulphurous acid gas, ether, or liquid am- 
monia. These liquids in being vaporized absorb heat 
and so produce cold. Or the total exclusion of air will 


have the same effect, as is seen in the tinned meats, | 


now so useful, not only in long voyages and in remote 
— of the earth, but for bringing cheap and excel- 
ent supplies of animal food to our shores, 


Decay can also be prevented by the direct applica- | 
This is done when fresh | 
|} meat is immersed in sugar, or when it is impregnated 


tion of chemical substances. 


with common salt or with a mixture of common salt 
and saltpeter. These substances fill the pores of the 
flesh and thus preserve it by excluding the air. And 
they withdraw the moisture of the flesh and render 


the latter less favorable to the development of those | 


minute organisms, both animal and vegetable, which 
incite and increase decay. Volatile tarry matters, such 
as creosote and ecarbolic acid, which are contained in 
the smoke from peat and coal, in wood vinegar and in 
the spirit which is distilled from coal or wood tars, act 
in a similar way. They combine with the fiber of 
| flesh or fish and retard its decay, until the removal of 
moisture by evaporation renders decay both slow and 
diffieult. It is in this way that the smoking of fish or 
flesh contributes to a speedy cure, saving both time 
and salt, rendering the cure more certain and adding 
at the same time an artificial flavor which to many is 
very grateful. 

Charcoal, when recently burnt, has much efficacy in 
preventing the offensiveness of animal decay from be- 
coming sensible to the smell. Sprinkled in the state of 
powder over the parts of dead animals, it preserves 
them sweet for a length of time. Placed in pieces be- 
neath the wings of a fowl, it keeps away much longer 
than usual any appearance of taint. Or, if strewn 
over substances already tainted, or mixed with liquids 
which have acquired the unpleasant smell of decaying 
organic matter, it removes the evil odor and makes 
them sweet again. 

The Disguising of Smells.—Where evil smelling de- 
eay of any kind commences, or where volatile sub- 
stances which disagreeably affect the organ of smell 
escape into the air from any source, we naturally de- 
sire to rid ourselves of the unpleasant sensation. This 
we generally wish, and always ought, if possible, to do 
by removing the substance to which the noisome smell 
is owing. In the great majority of cases, however, we 
merely overpower or disguise it. We are content to 
mingle with the smell we dislike some odor we can en- 
joy, and to leave floating in the air around us the evil 
and the good together, to produce unheeded their 
natural effects upon the system. 

Sweet odors are thus the natural disguisers of evil 
smells. They are the only resource of rude and dirty 
times against offensive emanations from decaying ani- 
mal and vegetable substances, from undrained and un- 


* Western Druggist. 








In northern climates the freezing | 
of flesh and fish is the common way of preserving it ; | 


tidy dwellings, from unclean clothes, from ill washed 
skins and from ill washed stomachs. The scented 
handkeréhief in these circumstances takes the place of 
the sponge and the shower bath ; the pastille hides the 
want of ventilation ; the attar of roses seems to render 
the scavenger unnecessary ; and a sprinkling of musk 
sets all other stinks and smells at defiance. The ‘sixty 
stinks of Cologne” may thus be at once the parent and 
grand consumer of its artificial rivers of scented water. 
The fiercest demand for the luxury of civilized per- 
fumes may exist where the disregard for healthy clean- 
liness is the greatest. Even the burning of incense at 
the altar may find a merely rational use in disguising 
the dank and unwholesome smells which damp walls 
and floors engender, and in hiding from the senses of 
the worshiper the noxious effluvia which slowly de- 
eaying bodies in hidden vaults are continually giving 
off. 

The Removal of Smells.—The absolute removal from 
the air—at least from a limited portion of it—is not a 
difficult task. The substances by which this is effected 
are known in modern sanitary language by the name 
of deodorizers. 

Of these deodorizers, or smell removers, charcoal i: 
its various forms is one of the cheapest, most abun 
dant and most efficacious. Mixed with fermenting 
night soil or with the contents of our common sewers, 
it sweetens them almost immediately, and it produces 
a like effect upon almost every variety of decaying 
animal and vegetable matter. Spread to the depth of 
two or three inches over a festering graveyard, or evel 
over a decaying dead body, it is said to prevent any 
evil odors from rising into the air or becoming sensibk 
to the smell. 

Animal charcoal, such as is produced by the charring 
of animal substances out of contact with the air; peat 
chareoal, seaweed charcoal, and the black powder pro 
duced by charring together a mixture of earth and 
vegetable matter, are more efficient in the removal of 
smells than common wood charcoal, however finely it 
may be et pees It is this power of absorbing evil 
odors which strongly recommends the different kinds 
of charcoal to the sanitarian for removing the smells of 
graveyards, cesspools, drains and other places where 
filth has been permitted to accumulate. 

This remarkable action of charcoal is due to three 

properties: First, its remarkable porosity. In conse 
quence of this it absorbs gaseous substances in large 
quantity and condenses them in its pores. Second, the 
special affinity which charcoal exhibits for certain 
strong sinelling and coal burning substances. So pow 
erful is this affinity that if a tablespoonful of finely 
powdered animal charcoal, or twice as much newly 
burned wood charcoal, be shaken up with a pint of 
stinking ditch water and the mixture filtered, the 
water will!pass through bright, clear, and with little 
of either taste or smell. Third, the oxidizing influence 
it appears to exercise upon the substances it absorbs. 
Many of these substances, whether gaseous or solid, 
whether strongly smelling or strongly coloring, as soon 
|as they are Jaid hold of by the charcoal, begin to unite 
with oxygen, to lose their characteristic properties and 
to change into new chemical compounds. 
Peat, if dry and in powder, acts also as an absorber 
jof smells. It is likewise of an acid nature, which 
enables it to combine with and thus retain ammonia 
and many of the stinking substances it has absorbed. 
Earth rich in vegetable matter acts in a similar man- 
ner, and even some varieties of clay purify the water 
that filters through them. The porous matter ob- 
tained by burning together clay and vegetable matter 
under cover has powerful absorbing properties. 

The Destruction of Smells.—Substances that absorb 
and remove evil smelling bodies do not necessarily de 
stroy their smells or take away any poisonous quality 
they may possess. Thus water absorbs sulphureted 
hydrogen, but acquires, at the same time, its offensive 
smell and its poisonous property. Heat the impreg 
nated water, and the gas escapes again into the air 
with all its original qualities. Bodies which act as 
water does in this case remove but do not change the 
smelling substances. But, if into water or air which 
| smells of sulphureted hydrogen a little chlorin gas be 
introduced, the smell of rotten eggs will disappear al 
most instantaneously. The sulphureted hydrogen is 
decomposed and destroyed. It no longer exists, and 
consequently both its smell and poisonous influences 
lare gone. Water, as regards sulphureted hydrogen, 
}is a smell remover or deodorizer. Chlorin acts upon 
| the same substance as a smell and poison destroyer or 
disinfectant. 

This distinetion is not without its practical import- 
;ance. Water, soil and other absorbents may remove 
jand retain noxious substances, so long as cold or wet 
| weather continues, but let heat and drouth return, and 
|forthwith from water and soil they steam up again 
}more or less unchanged. Hence those reeking miasms 
which spread mortal fever and chattering ague over 
entire provinees.* The disinfectant decomposes and 
destroys the evil compound, so that no change of cir- 
cumstances can bring it into activity again. 

All disinfectants act chemically. They either decom- 
pose or they combine with the noxious substances and 
produce new compounds which, if not always void of 
smell, are comparatively harmless in their action upon 
the human body. 

Nitric oxid gas is produced when nitric acid is poured 
over pieces of copper in a glass or earthenware vessel. 
As it rises into the air it combines with oxygen and 
water, and forms red fumes of a strongly acid nature, 
which diffuse themselves through the atmosphere. 
These fumes have a somewhat uncertain action upon 
the noxious substances, contaminating the air; more- 
over, they provoke cough, and cannot be breathed 
with safety, and they corrode nearly all metallic sub- 
stances with which they come in contact. 

Sulphurous acid gas is produced when sulphur is 
burned in the air. It is one of the offensive substances 
classed with mineral smells. In large quantity it is 
both noxious and- offensive to breathe, but as a disin- 
fectant it may often be used with advantage. Hence 
the very common practice of fumigating with burning 
sulphur, a sulphur pastille being one of the best and 
neatest forms of using this substance. The first effect 
of this gas when diffused through the air is to over 
power all smells and thus to make them imperceptible, 


_ 








* The noxious paludal efflavia commonly are thought wo be microbic, and 
not gaseous.—Ed. W. D, 
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it acts as a smell disguiser, Its next effect is chemi- 
cally to decompose or destroy such offensive substances 
as the sulphureted and phosphureted hydrogens that 
pervade nature. 

Hydrochloric acid gas is produced when sulphuric 
acid is poured upon common salt. It unites with the 
moisture of the air the moment it is disengaged, and 
forms whité, strongly acid fumes, which provoke cough 
and cannot be breathed. These acid vapors will act 
upon and destroy many kinds of strong smelling and 
noxious gases and vapors which may be present in the 
air. 

Chlorin gas is obtained when hydrochloric acid is 
poured upon finely powdered black oxid of manganese; 
or when this powdered oxid is mixed with the common 
salt before pouring sulphuric acid upon it, as in the 
preparation of hydrochloric acid gas above described. 
Chiorin is a heavy, greenish colored, suffocating and 
strongly smelling gas. It decomposes sulphureted 
hydrogen, phosphureted hydrogen, ammonia, and 
nearly all other gaseous compounds and evil smelling 

vapors which escape from decomposing vegetable and 
animal matter. It acts upon all organic substances al- 
most without exception. 

Chlorin has long been employed as a remover and 
destroyer of unpleasant smells. It is the most generally 
efficient for this purpose of any gaseous substance with 
vhich we are acquainted. I[t is further recommended 
by being easily and cheaply prepared and by produc- 
ing its good effects even when so much diluted with the 
iir as to be inhaled without injurious effects. It can 
thus be used within a building without displacing its 
occupants and with little inconvenience even in the 
chambers of delicate invalids. 

Chlorid of lime possesses the chemical qualities of 
in efficient disinfectant in a high degree. It consists 
ff lime and ehlorin ; of these the lime combines with 
acid bodies, while the chlorin either combines with or 
lecomposes the alkali compounds represented by am- 
nonia. And at the same time it possesses a remarka- | 
ble power of oxidation ; it burns up many of the of- 

ensive neutral bodies evoked during decay. It exerts | 
his influence even upon sulphuret ted hydrogen. Spread 


n the solid form upon any fermenting mass, it destroys | 
Dissolved in | 


he noxious bodies as they are formed. 
water and sprinkled over bad smelling chambers, or 
inixed with more or less fluid collections of putrid mat- 
ter, it brings sweetness everywhere. 


THE STUDY OF CRIME AND DEGENERATION 
FROM A MEDICAL STANDPOINT.* 
By WILLIs 8. M.D., Detroit, Mich. 


My object in presenting this paper is not to offer any- 
thing distinctly new or to favor any precenceived 
theory ; but rather to bring together certain facts from | 
various sources and to draw such conclusions as the 
facts would seem to warrant. 

‘We must assume for the purpose of our study that 
imental acts have a physical basis. 

Since the days of Ferrier, whose experiments con- 
firmed the works of Fritsch and Hitzig, of Berlin, the lo- 
calization of brain function 
[It has come gradually to be acknowledged, with the 
vecusuulated evidence derived from the study of the 
lower animals and man, both in health and disease, 
that all our mental acts have a physical basis, in the 
sense that mentality is accompanied by a chemical 
change and a structural rearrangement of the mole- 
cules of the nerve cells. Hodges, in the study of 
fatigue, found an actual change in the brain cells fol- 
lowing activity, that disappeared after a period of 
rest. 

There are some who do not believe in this newer 
physiology ; but the evidence derived from competent 
ybservers seems to warrant usin accepting this doc- 
trine as the most rational explanation. It was _for- 
merly believed that our passions, such as hatred, love, 
fear, and the like, as well as reason, were confined to 
man; but the study of the works of Romanes, Lub 
bock, Darwin, and many others, convinces us that 
these qualities are common to the lower animals. 

It is now generally accepted that the mental acts of 
animals, children and adults differ not in kind, but only 
in degree ; that the same lawsthat govern our minds 
govern those of animals: and that similar chemical and 
molecular changes take place in the brains of both men 
and animals. If these facts are true, the study of crime 


ANDERSON, 


and degeneration has a new interest, and much can be | 


gleaned from the psychological study of animals and 
man. 

The study of criminals and degenerates has been 
mainly along two lines: first the somatic or bodily 
anomalies ; second, the psychological peculiarities. 
Lombroso was the first scientist systematically to 
study the physical peculiarities of degenerates, and his 
tabulations of the various measurements of criminals 
and the insane form an interesting study, 

It would seem from the study of the writing of the 
Italian school that abnormalities in general, and those 
of the head in particular, were more common in crimin- 
als than in normal individuals. The cephalic indices 
are greater, the prognathous jaw and the atypical or 
projecting ears more common than in the normal. 

The committee appointed by the British Medical 
Association to investigate the development and con- 
dition of the mind among school children found that | 
ear defects were frequently associated with nerve de 
fects and mental weakness. Dr. Langdon Down finds 


a resemblance between feeble minded children and the | 


various ethnic wpe of the human 
the Mongolian and Negroid. 
However attractive statistics and measurements ay 
be, we must not forget the importance of racial char- 
acteristies, the effect Sof dises ases, both prenatal and post- 
natal, on the physical development of the individual. 
It is also i important to remember that apparently nor- 
imal persons may frequently have one or more of these 
degenerative marks. It would seem that one is justi- 
fied in concluding, after taking all facts into considera- 
tion, and from the study of a large number of cases, 
thau the criminal, the insane, the idiot, and the feeble 
minded have physical anomalies oftener and more 
highly developed than normal individuals. 
The more recent studies of criminology have been 
long a psychological line, rather than by the observa- 


family, especially 


* Read by title before the Mic higan State Medical Society, at Mount 
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has been well established. | 


tion of the purely physical anomalies. It is as impos- 
sible to define sharply the limits between a normal and 
an insane or a criminal person as it is to understand 
accurately the difference between the diseased and the 
healthy action of cells. 

As Max Nordau says: “The difference between 
disease and health is not one of kind, but of quality. 
There is only one kind of vital activity of the cells and 
of the cell systems or organs. It is the same in disease 
and in health. It is sometimes accelerated and some- 
times retarded, and when this deviation from the rule 
is detrimental to the ends of the whole organisin, we 
sall it disease.” 

So it may be said with criminals. It is impossible to 
define the limits separating normal from degenerate 
persons. All mental processes are governed by the 
same laws, and all of us have at some time in our ex- 
istence criminal tendencies ; but it is only when our 
evil propensities become detrimental to the community 
in which we live that we are considered criminal. 

Let us consider the evolution of crime, in order that 
we may rid ourselves of the idea that those acts which 
we are accustomed to call criminal are confined to the 
human species. Animals low in the seale of life are 
prone to commit such criminal acts as infanticide, 
murder and thieving. Snakes very often devour their 
young. Lubbock cites instances where bees and ants 
kill those of other species for the purpose of robbery. 
Romanes, in his ‘* Animal Intelligence,” gives any nuim- 
ber of instances of crime committed by animals. 
Speaking of acertain species of ants, he says, judging 
from experiments, it would seem that hatred was a 
stronger passion than affection, while in other species 
sympathy and affection seem to be more highly de- 
| veloped. Audubon is reported as having observ ed the 
| thieving propensities of birds. Many species are hab- 

itual thieves and often secrete articles apparently of no 

value to themselves. The tendency to steal and to 
| hide things is one of the strongest traits of the wol- 

verine. Rats, mice, wolves, rabbits and birds have 
been seen to kill those of their own species. Dogs have 
|been known to slip their collars, and go miles to kill 
|sheep, then wash the blood from their bodies in a 
stream, return before daylight and slip on their collars. 
Monkeys many times will kill their young, when tired 
of earrying them. They are also fond of deception and 
are great ‘thieves. Many animals develop uncontrol- 
lable passions, and while infuriated often kill those of 
their own species or even family. 
| While these facts and many others have been ob- 
|served, itis true that the maternal instinct is highly 
| developed in animals, and that affection is so strong in 
| some that they wiil die for or in defense of their own 
| 





species, and in some instances those of other spe- 
Though some of the acts mentioned may have 


| cles. 
been done in self-defense or self-presery = there 
are many apparently purposeless acts against the 


natural instincts of animals that may omer be classed 
| as morbid. 

Turning our attention to the uncivilized races of men, 
we find crime especially frequent. The primitive tribes, 
jas a rule, place but little value on human life, especially 
on those of women and children. Wood, in his ** His- 
tory of the Uncivilized Races of the World,” cites any 
number of instances to show the criminal tendencies of | 
the savage. Some of their crimes are associated with 
| their religious or superstitious beliefs ; but many seem 

to be the natural result of unrestrained animal passions. 
I have been told by one living among our American 
Indiaus in Idaho that infanticide is common. 

The study of childhood offers much that is of practical 
as wellas of scientific interest. The psychology of chil- 
dren occupies a middle ground between that of the lower 

janimals and the adult man. It may not be pleasant 
to some to associate our babies with the lower animals ; 
but it is, nevertheless, true that a close study of human 
embryology and the psychology of childhood teaches 
us that there are definite relations between the work- 
ings of the animal and infant mind. An infant at birth 
has its animal instincts highly developed, and in ges- 
ture, mimicry, and instinctive movements bears a close 
resemblance to the monkey. 
gradually develop, those qualities which are promin- 
ent in criminals and degenerates are the first to evolve. 
The idea of self enters more largely into all their acts 
than in normal adults. ‘The emotions of the child are 
more easily aroused and less under the control of the 
will than in later life. Attempts to injure those around 
them are very common during fits of anger. Petty 
thieving of tempting morsels, of playthings and of | 
similar articles and the practice of lying are common, 
even among carefully trained children. Capital crimes 
are not unknown among children. Murder and as- 
saults have been reported many times. Children have a 
very imperfect idea of ownership and responsibility. 
Deceit, vanity, pride, superstition and cruelty are com- 
mon traits in early life. These qualities, so undesir- 
| able in adults, are usual in children ; and an exaggera- 
|tionof these very traits in criminals marks them as 
vicious members of the community. 
| Idioey, feeble-mindedness and epilepsy are accom- 
panied by mental impairment, and often lead to crime 
jand acts of violence. These affections may be due to 
| congenital defect, to injuries, or to disease. Emotion- 
| al instability is common among crimmals, and often 
develops while they are secluded ‘in prison. They 
frequently have periodic explosions that resemble 
| epilepsy and which, like that disease, are more fre- 
}quent in hot weather. One observer states that four 
per cent. of the criminals under his care were subject 
to violent fits of passion ; among women these attacks | 
are more common during the menstrual period. 

Lombroso has pointed out that those regions in | 
Italy that produce the most epilepties also produce | ‘ 
the largest number of criminals. The relation between 
insanity and crime is an important one, although too 
large a subject to be considered in a paper of this kind. 
Those crimes that lead most often to insanity are 
potent agents in the production of crime. For in- 
stance, syphilis, alcoholism and sexual excesses are 
responsible for much of our insanity and our crime. 











Jacobi says: “The constitutional criminal is a 
tainted individual and has the same relation as the 
epileptic to convulsions, The essential reason of ab- | 


normal brain action isabnormal brain structure.”  Lat- 

er he says: “There is no especial type of insanity or | 
of criminality. There is but one thing fixed, that is, 
the relation of cause and effect, the correlation of 
physical causes and mental and woral symptoms,” 





As the minds of children | 


Lombroso, in his ‘“Men of Genius,” and Nordan, in 
his ‘** Degeneration,” give any number of examples of 
excessive nervous and mental action in men and women 
who have been prominent in their respective fields of 
activit While it istrue that Nordau has exagger- 
ated the condition, it is, nevertheless, a fact that the 
history of poetry, art, music and liberature is filled 
with examples of nen and women who bore distinet 
marks of degeneration. Many inherited insane 
tendencies, some succumbed by reason of disease, over- 
work or dissipation. According to one authority, 
insanity is forty times more frequent among criminal 
than among average men and women. 

We can trace in all individuals a process of evolution 
in the building up of their natures. Animal instincts 
are highly developed at birth, next intellectual power 
is added, and finally moral and ethical conceptions 
help to round out a man’s character. 

That it is possible to have arrest of development 
Ph any stage is apparent, just as there may be 
arrest of development during the embryonic stage, 
| acing to congenital anomalies. If the process of 
evolution is checked in early childhood, only the 
animal instincts exist, and idiots and imbeciles are the 
result. If the arrest takes place later, we have im- 
paired mental power or feele-mindedness. If the 
arrest or atrophy is postponed until manhood is 
reached, we may have intelligence, but no moral sense. 
There are in society to-day many moral imbeciles, 
whose intelligence disguises them from the world until 
they commit some heinous crime that reveals their 
true character to society. 

Heredity exerts a marked influence in the produc- 
tion of criminals. Just as physical and mental pe- 
culiarities are transmitted from parent to offspring, 
so moral and criminal tendencies are likewise inher- 
ited by children of degenerate parents. Some would 
explain these apparent transmissions of criminal ten- 
dencies by environment, but after considering all points 
there seems to be no doubt that criminal tendencies 
|are actually transmitted. We do not mean by heredi- 
tary transmissions of criminal tendencies that parents 
must have been actual criminals in a legal sense, or 





|that the children are; but that the inebriate, the 
the insane, the morally depraved, beget 


epileptic, 
children that are deficient morally and are prone to 
drift into criminal life, without regard to environ- 
ment. 

The Jukes family, as studied by Dugdale, is an excel- 
lent illustration of the influence of heredity. From 
| the head of the family, Max Jukes, a great drunkard, 
descended, in seventy-five years, 200 thieves and mur- 
derers, 280 invalids attacked by blindness, idiocy or 
consumption, 90 prostitutes and 300 children who died 
prematurely. Out of 709 descendants carefully studied, 
but few were honest. Of the men, not more than 20 
were skilled workmen, and 10 of these learned their 
trade in prison. 

It has been observed that criminality, like 

tends to run inthe line of the eldest sons. Morris 
gives instances where, for four generations, marks of 
| degeneracy were plainly evident, and with the fourth 
| generation the race became extinct. He also points 
|out the tendency to degeneracy in children of intem- 
| perate p’ onts. 
It would be interesting to study more in detail the 
linfluence of such diseases as syphilis, tuberculosis, 
| alcoholism and meningitis in the production of abnor 
jmal conduct. That these and many other affections 
are important can hardly be doubted after studying 
carefully the histories of many criminals, who, either 
by inheritance or from acquired disease, have dyscrasiae, 
which enfeeble them physically ana render unstable 
their nervous systems. We must not infer from this 
study that criminals and degenerates can be arranged 
like pathological specimens in a museum each labeled as 
a distinct morbid entity, with a proper diagnosis, and 
| all dependent upon actual disease. We must remember 
that environment, education, association and climate 
| bear an important relation to vicious conduct ; and it is 
only by weighing these various factors in each individ- 
ual case that a scientific diagnosis can be made. 

The conception of crime on the part of many reminds 
one of those days of superstition and ignorance when 
those affected with insanity, epilepsy, chorea and 
similar diseases were considered to be bewitched by the 
devil, and therefore were cast into prison, hanged 
and even burned at the stake. The history of witch- 
craft in our country isa blot upon old New England. 

To-day allis changed. We have asylums for the insane, 
| colonies for the epilepties and homes for the feeble 
| minded, while the aim is to reclaim these unfortunates 
and to return them as useful members of society. 

From our experience in the past in dealing with 
| those mentally impaired, and from our present know 
ik ledge of the normal and diseased workings of the brain, 
| 


idiocy, 











“an we not apply similar methods to the study and 
eare of criminals and degenerates ? 

This problem is of vast importance to society and 
|the state; and it behooves the medical profession to 
give the same study and thought to it as they would 
give to mental diseases in general. It is necessary that 
we keep in touch with this problem in order that we 
may give an intelligent opinion and wisely direct leg 
islation along lines that are practical, scientific and 
just.—The Physician and Surgeon, August, 1896, 


The sufficiency of the British government tests on 
the safety of petroleum as supplied to the public for 
}burning in lamps has long been contested by experts 
and suspected by .users. Mr. J. A. Wanklyn writes : 

‘Petroleum is dangerous when it contains more than 
the minutest traces of the very volatile hydrocarbons, 
and it is safe when such hydrocarbous are absent or 
inappreciable. If our government does its duty, it 
will insist upon a flashing point of 105° at the very 


Tl 
| 
| 


| lowest; and, indeed, even a higher figure than 105° 
would be desirable. And certain other guarantees 


might ‘also be enforced. With reference to the state- 
ments that serious practical difficulties stand in the 
way of forbidding petroleum of low flashing point, | 
jam able ‘to assure you that there are no difficulties 
| which cannot be easily surmounted.” A great deal of 
light oil is now being used for engines, for blowpipes, 
‘and for other purposes in the workshop, and there is 
liability that some of these light hydrocarbons may 
get mixed with the prestuuably safe barning oil. 
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RECEPTION OF THE EMPEROR AND 
EMPRESS OF RUSSIA BY THE FRENCH 
ACADEMY, OCTOBER 7, 1896. 


THE salons now open contain few pictures that re 
produce episodes of the Franco-Russian fetes of last 
October, and, further, the compositions in which we do 
find reminders of the visit of the young imperial couple 
have neglected the magnificent and stirring spectacles 
for scenes of quietness and simplicity. Among such 
pictures, the most tranquil is undoubtedly that rep- 
resenting the reception of their royal highnesses 
Nicholas Il and Alexandra Feodorowna by the French 
Academy 

Its setting, the small Salle des Quarante, with its 
dark green paper dating from 1840, and its sober and 
severe ornamentation, gives it an airof gravity and 
contemplativeness I 
marble busts attentive upon their brackets 
academic give it solemnity without 
detriment whatever to the serenity of the place 


discussions 


any 


here isno parade in this picture, any more than | and 


there was in the real scene At the desire expressed by 


The portrait of Richelieu and the} 
to the} buliez, De Freycinet, D’Haussonville, Hervé, Thureau- 
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Bourget, absent or sick; and Anatole France, Gaston 
Paris and Costa de Beauregard, not yet officially re- 
ceived, did not figure in the company. 

The session had none the less an air of solemnity that 
was amiable and imposing in its simplicity. MM. 
Rambaud and Hanotaux received the President of the 
republic and our august guests at the door of the sec- 
retary’s office, at the angle of the second court of the 
Palace of the Institute. The Empress ascended the 
stairs on the arm of M. Felix Faure, and it was at the 
entrance of the first Salle des Pas-Perdus that the Pre- 
sident of the republic presented M. Legouvé, president 
|of the office, M. de Vogiié, chancellor, and M. G. 
Boissier, perpetual secretary, to the sovereigns. In the 
Salle des Quarante, toward which M. Legouvé led the 
|illustrious visitors, stood MM. Bertrand, De Bornier, 
Meilhac, Sorel, Lavisse, Halévy, Coppée, Sardou, 

Houssaye, D’Audiffret-Pasquier, Loti, Mézi®res, Cher- 














Dangin, Pailleron, Sully-Prudhomme, Claretie, De 
Broglie, Bruneti@re, De Hérédia, Due d’Aumale, Gréard 
Lemaitre. While the Emperor and Empress and 
President Faure were seating themselves in the three 


the Emperor, the coats with green palms, the swords|arm chairs placed opposite the desk, the members of 


with mother-of-pearl hilt, and the feathered bicorn re- 


their suite occupied the circumference and the entrance 
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THE EMPEROR AND EMPRESS, OF RUSSIA AT THE FRENCH ACADEMY. 


PAINTING BY 


mained in the wardrobe of the Immortals. The acade 
micians have their habitual attitude in the frock coat 
of the working sessions, and the word ** Animer” that 
the perpetual secretary is about to submit for discus- 
sion, in order that this day too may furnish its contri 
bution to the advancement of the dictionary, is no 
great thing to symbolize here. 

It was thus that Nicholas II desired it, and 
Academy carried out his wish with scrupulous care. 

The entire palace offered an oasis of absolute calm, 
an invitation having been addressed to its ordinary 
inhabitants to stay at home from the arrival until the 
departure of the august visitors, that is to say, from 
half past four until half past five. 

One lived here for an hour isolated from the flourishes 
of trumpets, the cheers, the cavaleades and the clamor 
of the exterior. The only sign of gala that appeared at 
the Mazarin Palace was a warchioness standing at the 
door of the secretary’s office 

Peter the Great, at the time of his unexpected visit 
in 1717, was received still more simply. In the hall of 
sessions he found but two academicians. 
7 last his successor met with twenty-nine lomortals, 
and this was not the full Academy. Cardinal Perraud 
aud MM, Emile Ollivier, Challemel-Lacour and Paul 


the 


On October 


M. BROUILLET. 


| of the hall of sessions of the Academy. This hall was 
invaded by a staff that would have been unable to 
find space in the first. M. Legouvé then opened the 

} meeting and saluted the Russian sovereigns in these 

words : 

“Sire, Madam: 

‘It isnearly two hundred years ago that Peter the 

| Great, in the course of his voyage to Paris, arrived un- 
expectedly one day at the place where the members of 
the Academy were assembled, seated himself familiarly 
among them and mingled in their work. 

* This visit, so full of cordiality, has remained in our 
archives as one of our most pleasant remembrances, 

* Your Majesty ‘is doing still more to-day ; it is add- 
ing an honor to an honor in not comingalone. (Turning 
toward the Empress): Your presence, madam, is to in- 
troduce into our grave session something unaccustomed 

a charm. 

‘** How can we thank your majesties for deigning to 
take a seat in this little hall? The best way, it seems 
to me, is to give you an idea of what takes place herein, 
to allow you to witness one of our ordinary sessions, 
and to show you the academicians at work. The 
Emperor of Brazil once took part in our philolog- 
ical discussions ; Grand Duke Constantine seemed to 














lartists and 


take pleasure in them ; and this permits us to hope 
that your majesties will not greatly regret the few 
moments that they will have been kind enough to de- 
vote to us, and of which we feel the full value. 

“Will it be permitted me to say so? This expression 
of sympathy is addressed not only tothe Acadeniy, 
but to our national language itself, which for you is 
not a foreign tongue. Such kindness well emboldens 
us. It carries us back to your immortal ancestor. ‘l'o 
us, his visit is connected with yours, and in our grati- 
tude we dare to address a prayer to your majesties ; 
On this day, let us celebrate in advance the bicenten- 
nial of the cordial friendship of Russia and France.” 

After this address, M. Francois Coppée read a poem 
written for the occasion. 

During the reading of this the sovereigns did not take 
their eyes off the poet. 

The ‘perpetual secretary afterward called his col- 
leagues to work. Ina short and clear address, he pre- 
sented a few general considerations upon the diction- 
ary of the Academy, recalling its seven successive edi- 
tions, with their raisons d'etre, and, after this elucida- 
tion, brought the word “ Animer”™ into diseussicn. A 
rapid exchange of views was all the work accomplished, 

At a quarter past five, M. Legouvé closed the session, 
The roll of those present was carried to the sovereigns 
with the request that they should affix their signatures, 
according to custom. Then the president proceeded 
to present his colleagues, the majority of whom respect- 
fully kissed the Empress’ hand. The imperial coupie 
accepted a volume containing M. Legouvé’s address, 
M. Coppée’s poem and a paper entitled Peter the 
Great at Paris in 1717, the author of which, M. d’Haus- 
sonville, was not able, for want of time, to read it dur- 
ing the session. 

he august visitors left the Academy with the same 
ceremonial as at their arrival, leaving behind them a 
kindly remembrance. That which they carried away 
with them, we dare say, was not one of the least 
agreeable of their stay in Paris; and the picture in 
which M. Brouillet has so exactly portrayed this se: 
sion will doubtless cause as much pleasure at St. Pe- 
tersburg as it has with us. 

M. Brouillet has selected the moment at which M. 
Legouvé is delivering his address to their majesties. 
The figures of the painting and their serupulously ob- 
served attitudes make a series of perfect portraits of 
this work. All the details are of irreproachable aceur- 
acy, and the whole gives an idea of calmness and re- 
pose.—Le Magasin Pittoresque. 


STOCKHOLM. 


CurT in on all sides by the sea, Stockholm is built on 
numberless islands, like Venice, but, unlike that ancient 
city, itis closed in by rocky heights in the immediate 
neighborhood. At the same time it is one of the most 
beautifully situated, most artistically built and histori- 
eally most interesting towns of the earth. 

On one side of the Ritterholms church is the bronze 
statue of the founder of the city, Birger Jarl, not a 
king, but a king’s sire. This part of the town is the 
most ancient. Its site was particularly suitable, as an 
enemy approaching by sea from the Baltic could easily 
be stopped by putting a chain across the harbor. The 
town was often taken in the middle ages, and was won 
back again. A cloister which once stood on the site 
of the Ritterholms church was then the place of 
refuge for the beleaguered queen and her suite. On 
the other side of the Ritterholms church, in front of the 
former House of Lords, is a bronze statue of King Gus- 
tavus the First, holding the scepter in his right hand. 
The church itself, with its mausoleums, holds the royal 
burying vaults. There sleep Marshal Bernadotte, 
Charles the Fourteenth, with his descendants, the kings 
of the house of Holstein-Gottorff. the Carlovingians 
and those of the house of Pfalz-Zweibrticken, Charles 
the Tenth, Eleventh and Twelfth, and finally their 
greatest king, Gustavus Adolphus, in the midst of his 
soldiers; the numerous flags on the tombs of the Baner 
and Torstenson are proofs of former renown in war. 
The dainty Gothic church is at the same time the West- 
minster Abbey of the Swedes. The names and coats 
of arms of the Knights of the Seraphine order are 
painted on the walls. Among these knights there is 
also a woman, the Czarina Catherine the Seecond., A 
quaint sight, especially if we remember what were 
her thoughts concerning the Swedes of her time and 
concerning their king, Gustavus the Third. 

The statue of this monarch, who had such a tragic 
death, is on the east side of the royal palace, where 
you emerge in front of it, ascending from the sea. 

In the night of the 16th of March, 1792, the fatal shot 
fell from Anckarstrom’s weapon in the royal opera 
house. This gigantic building stands on the Gustavus 
Adolphus Square, facing the North Bridge, the Holy 
Ghost Island, and the northwest front of the royal 
palace. The latter is one of the finest buildings of the 
world and one of the largest castle residences. It is 
built nearly square, and on the slightly longer side it 
measures 120 meters. The style is Italian Renais 
sance. The builder was Nicodemus Tessin, a 
Frenchman of a family that gave to Sweden both 
statesmen. The northeast front holds 
between two projecting wings a beautiful garden ter- 
race. In the south the steeple of St. Nicholas church 
stands aloft. This church had formerly the highest 
steeple of all Scandinavian churches. But after crum- 
bling down several times, and being built up again, it 
was finally reduced to more modest dimensions. The 
government buildings of Stockholm, too, as particularly 
the museums dedicated to the Princess Sophia, are 
wonderfully built. Behind the palace is the fine Ger- 
man church, and by it the market place which saw the 
fight of the Swedish citizens against their nobles. 

Of surpassing beauty are the surroundings of the 
city, particularly the zoological garden, with the care- 
less, gay life of its summer nights. Here stands the bust 
of the Seandinavian poet, Charles Michael Bellmann, 
who celebrated these unrestrained frolics. He was the 
deseendant of a German immigrant. In the south 
there is the Mosebokken Park. To the densely popu- 
lated workingmen’s suburb, Sodermalm, you are raised 
by the great Catherine elevator. By the bridge in 
front of this is an equestrian statue of the first king of 
the Bernadotte family. 

Picturesque et dress gives life to the streets 
of the capital, and if the snowshoed Laplander 
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must be sought further north, the 
with the high white headgear, and the many col- 
ored apron over a red skirt, is much more frequently 
met. Specially fine is the dress of the valley girls, with 
their dark brown conical cap and the apron of ten 
colored stripes ; they are the daughters of those valley 
men with which Gustavus Vasa drove the armored 
knights and archers of Christian the Second from the 
iand. 

The first royal Vasa rests in Upsala. The superb 
eathedral is the finest ecclesiastical Duilding of the 
North, and at the same time one of the oldest. A shep- 
herd’s staff which is kept there behind the altar was 
given to the local archbishop by Pope Alexander the 
Third, before whom Barbarossa kneeled in 1177. There 
also sleeps the third royal Vasa, John the Third, with 
his Polish wife, the beautiful Catherine Jagellonica, 
and the founder of the race, Gustavus the First, with 
his three spouses, Catherine of Saxe-Lauenburg, Mar- 
gerita Seijonhufond, and Catherine Stenbock. The 
second of these is the ancestress of Gustavus Adol- 
phus., 

Close by the cathedral is the university building. 
Before it stands the statue of the poet and historian, 
Erie Geijer. The studies at Upsala are rather prolonged. 
The university is very rich, and owns, among other 
possessions, the whole of Gustavus Adolphus’ family 
estates. The students are divided according to na- 
tious, each natio. having a splendid club building. 
The choirs of these nations give excellent recitals, and 
Terpsichore, too, is greatly honored. High above the 
town rises the remaining wing of the old castle, where 
Gustavus Vasa held his parliament, and where his in- 
sane eldest son, the peasant King Erie the Fourteenth, 
had the last Stures murdered. Some considerable dis- 
tance further north lies the ancient village of Upsala, 
with its royal tombs in mounds, the only monument 
in remembrance of the vanished temples of the Norse 
Odin worship. 

These are some of the historical shadows that flit 
over this ancient city. He who visits the Swedish 
eapital, with its Seandinavian exhibition in summer, 
will enjoy beautiful days under the cool summer sky of 
this most interesting town. Beauty of nature, histor- 
ical memories, and the amiability of the people to- 
gether effect an ensemble unequaled in its kind. 

Our illustrations are taken from the German periodi- 
eal Ueber Land und Meer. 


ALASKA DEVELOPMENTS. 


THE year 1896, however depressing elsewhere, was 
pregnant with richness for Alaska, says the Iron Age. 
The output of gold ran up to $5,000,000, or double 
that of the previous year, and the promise for 1897 is 
$12,000,000. Last year 11,000 persons, of whom 96 per 
cent. were miners, moved into the province, 8,000 going 
to the upper Yukon and 1,000 to Cook’s Inlet. Fifteen 
thousand re expected this season on the Yukon alone, 
and all the agents, shippers and consignees are pre- 
pearing for he rush. Bureaus of information are 


already open at Seattle, Juneau and other Pacific | 


coast stations. New steamers are being fitted up for 
the trade and liberal schedules prepared. A large 
smelter is to be built at once at Seattle to treat sul- 


phurets and refractory ores. Many miners, who have 
been wintering at Juneau, Sitka and Wrangell, are 
preparing for departure to the mines, and the advance 
on the Yukon has already begun. 

The journey over the divide and down to the chain 
of lakes is not the hardship now that it was once. 
Late last fall the last men out discovered a short and 
easy route the interior plains which can be 
traversed with pack mules in 30 days or less, and next 
spring, as soon as the rush begins, goods will be hoisted 


across 


over the summit of Dyea Pass by block and tackle, 
and the cost of transportation from the steamer land- 
ing at Chileoot to the head of barge navigation will 


be only 5 cents a pound, instead of 14, as two years ago. 
Later on a cog railway. like those which surmount 
Pike's Peak and Lookout Mountain, will be constructed, 
and then the difficulties of the 1000 mile journey from 
the coast to the diggings will be minimized. 

Ten thousand prospectors in a given area, however 
extended, can accomplish much. Consequently, re- 
markable development resulted last year, not only on 
the upper Yukon placers and old quartz ledges along 
shore, but all over the golden provinces at points widely 
scattered and many hundred miles apart; at Norton 
Sound, at Unga, in the Aleutian peninsula, up on the 
British boundary at the headwaters of streams, and 
all along the Yukon River down to its very mouth. 

Most of the propositions were low grade, but in not 
a few richness was found in nuggets whose maximum 
weight was 5 ounces. 

Practically all of the gold produced last season in 
the Yukon region came from half a dozen little creeks 
and gulches tributary to Birch Creek and to Forty Mile 
and Sixty Mile Creeks. Between the last two points a 
winter camp of 600 souls called Rlondyke has sprung 
up, so that the three populations of Cirele City and 
the other two aggregate about 3,000 souls. At Circle 
City all the trades and professions are represented, 
while confortable two-story frame buildings are rapidly 
supplanting the original log cabins. Among the most 
noted of these creeks are Mastodon, Deadwood, Bush- 
nell, Discovery, Mammoth, Greenhorn, Mission, Gold- 
bottom, Eagle, Bonanza, Preacher, Minuke and In- 
dependence. Minuke Creek is a new location of rare 
promise some 300 miles below Cirele City on the Yukon. 
The Birch Creek district is 100 miles up stream above 
Cirele City, which is the principal winter headquarters 
for miners. There isa portage of 12 miles first, and 
then a push up creek with bateau. This district is 
in disputed territory, and some 200 or more valuable 
claims are involved. Hence it would seem to be 
imperative that the boundary line between Alaska 
and British Columbia be confirmed without delay 
according to the joint survey of the two countries, as 
urged by Special Commissioner Hamilton, secretary of 
the North American Trading and Transportation Com- 
pany, who is now in Washington for the purpose of 
persuad'ng Congress to act. The Birch Creek dis- 
eoveries were phenomenal, yielding in some cases $20 
to $30 the pan, and $50 to $100 a day perman. With 
such lavish returns, miners could afford $10 = day 
for expenses, board and washing included. The total 
for the eredited to this district was 


output season 


peasant girl 


$2,500,000. Miners would not look at anything which 
offered less than an ounce a day. In this stretch of 
}country there are a dozen rivers, each of which is as 
| large as the Ohio, with tributaries innumberable called 
creeks. Preacher Creek itself is 700 miles long. No 
wonder prospecting was hard in the beginning and 
the outlook discouraging, with such magnificent cross 
country distances ahead before getting down to the 
task of removing the superincumbent detritus and 
débris from the gravel beds of the streams. But there 
is not a foot of their banks now found which does not 
contain auriferous soil; not the creek bed and adjacent 
bars alone, but ground 75 yards off from the water- 
courses is found to be rich in gold. Under the glacial 
dnmft old channels are often found which were never 
suspected from the surface indications. Of course 
massive quartz ledges must exist from which all this 
float gold emanates, and when these are finally located, 
as they soon must be, with the 15,000 miners who are 
expected on the ground the coming summer, the 
pounding of hundreds of stamps will disturb the quiet 
of the ancient Mastodon range. One such ledge, 
known as Quartz Mountain, three miles above 40 mile 
post, yields $11 per ton. There are several large trad- 
ing — besides business houses in this vicinity, each 
of which is the outfitting and distributing point for 
a mining district of its own, and they all have supply 
steamers running regularly down the Yukon. There 
are more steamers on the upper Yukon to-day than 
there are on the upper Mississippi. 

Gold was first discovered in this region in 1888, but 
it is only for the past three years that the mines have 
been operated in force. The short working season 
and the terribly hard winters have alone kept off a 
rush to which that of California in 1849 would hardly 
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be a circumstance. Henceforth, mining in Alaska 
is to be made comparatively easy. 

Of the older quartz mines along the southeastern 
coast from Sitka to Juneau, and to nethermost parts, 
several of which, like the Treadwell, Mexican, Silver 
Bow, and Bald Eagle, are celebrated, they simply 
increase in richness as they develop. Six hundred 
stamps or more keep busy crushing out ore, which 
last year yielded $2,500,000 of gold bullion. Ineluded 
are those operated by the Boston & Alaska, Nowell, 
Berner’s Bay, Alaskan, Alaska-Commercial, Funter 
| Bay, Juneau, Jualin, Apollo and Ebner companies, 





comprising in some instances a host of claims. Then 
|there are the Unga, Admiralty and Green Island 


plants, and the large group of mines in the vicinity of 
Sitka, many of them of ancient date. With improved 
appliances for working, few fail to give satisfactory 
returns, and nowhere on the earth can better machin- 
ery and apparatus be found, such as gravity railroads, 
steam saul electric tramways, several miles long, com- 
pressed air drills, snow sheds, hydraulic engines, ete. 
By the chlorination process the cost of mining and 
milling ore has been reduced as low as $1.08 per ton, 
with coal at $8. This is at Douglas Island. 
bins of this concern hold 3.000 tons. In these days, 
mining operations can be continued all winter, since 
shafts have been sunk to depths where cold does not 
interfere with work. Some shafts are now down 1,000 
feet. On the strength of present showing many im- 
portant transfers of properties have been effected 
since fall. Four claims in the Sum Dum district, 


have been sold_to a French syndicate for $150,000. 
The Horrike and Mexican mines on Berner’s Bay were 
sold to Portland, Ore., capitalists for $60,000. A 
Chicago syndicate paid $200,000 for the Funter Bay 
and Mountain King group of 11 claims, which are 
connected with the beach by a narrow gage railroad 








The coal | 


directly opposite the Bald Eagle, on Holkham Bay, | 


2 miles long. The noted Willoughby mines went for | 


$175,000, it is said. The Bonnie Brian went to St. 
Louis parties for $75,000. . All the ledges in the vicinity 
of Douglas Island carry a good deal of free gold, and 
new discoveries and new claims are being. located ali 
the time. At Unga, in the Aleutian archipelago, some 
rich leads have been struck, and 20 new buildings have 
gone up. Considerable prospecting has been done 
with excellent promise on Kadiak, Afognak, and 
Whatcom Islands. On the latter, a free milling quartz 
ledge has been struck, which assays from $20 to $205 
yer ton. Ketchikan, between Nowell and Berner’s 

y, is a new discovery which has been purchased by 
San Francisco parties, who will put upa stamp mill 
in the spring. The Apollo Company’s output is said 
to average $40,000 per month. 

Next in importance to the Yukon diggings are the 
Cook's Inlet placers, from which $175,000 was taken 
out last summer, chiefly from Turnagain-Arm at the 
head of the bay, where the mining towns of Hope 
City and Sunrise are located. Other iocations are at 
Chintna and Tyonie, further down, and at Anchor 
Point, near the mouth of the inlet. All the diggings 
are easily accessible by ocean steamers or vessels ; the 
climate is mild ; the vegetation luxuriant; fish, clams 
and wild game abundant; and all the hydrographic 
conditions most favorable. The consequence was 
that the diggings became overcrowded last year with 
inexperienced persons indifferently equipped; and 
as it cost more to wash out the gold by hand than the 
gravel panned out, most all of the adventurers came 
home destitute or empty handed. But the gold is 
there, sifted all over the country in minute particles 
5 feet beneath the surface and averaging 50 cents to 
the square yard. Persistent prospecting has discovered 
this fact, and a big syndicate has been formed to get 
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it out, called the Alaska Goid Syndicate Company. 
and their headquarters are in New York. The early 
spring proximate will be signalized by the employment 
of new mechanical processes which will render avail 
able and profitable large areas of goldbearing sand 
and gravel beds which heretofore it has not paid to 
work. Hydraulic machines, each capable of doing 
the work of 250 men, will wash out gravel at a minimum 
cost of 3 cents per cubic yard only; and as the placers 
yield from 50 cents to $3.50 per yard, the profits anti 
cipated are large. 

Manifestly, Alaska is looking up. Of all places in 
}our land it feels the financial pinch the least. The 
town of Juneau has grown to large proportions on thx 
strength of the boom. Seattle feels the electric energy 
in every part. Several lines of coastwise steamers 
connect Seattle and intermediate ports with Unal 
ashka. Three lines of well appointed freight and 
passenger steamers ply regularly to trading posts, 
mission stations and populous towns on the upper 
Yukon. Regularcommuniecation is kept up between St. 
Michaels in Bering Sea and San Francisco, and there 
| is regular monthly mail service overland to Cirele City 
and the gold diggings. It was not so ten years ago. 





SOLANDRA GRANDIFLORA. 


Tuis fine climbing plant, now rarely seen in gardens, 
is indigenous to Jamaica, where it goes under the name 
of the peach blossomed trumpet flower. Under cultiva- 
tion the flower is white, witha purple tinge on the inte- 
rior of the tube, but under the intense light of the trop- 
ies it is of a pale flesh color. It first flowered in this 
country at the Royal Gardens, Kew, in 1818, the figure 
| given in the Botanical Magazine of that year having 
| been taken from a flower furnished by Mr. Aiton. It 
| also flowered in Mr. Salisbury’s garden at Mill Hill, at 
jabout that time, and produced fruits there. The 
genus was named in honor of Dr. Solander, a pupil of 
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Linnzus’, and fellow traveler of Sir Joseph Banks in 
his voyage to the South Seas. Cuttings of ripe wood 
strike readily in heat; and the cultivation of the 
plant is net difficult, provided a well drained fairly 
roomy border and plenty of head room are given it in 
the stove. We are indebted to Mr. G. Bolas, gardener 
at Hopton Hall, Derbyshire, for the flower from which 
our engraving is taken, and the following particulars : 

The plant is of interest from the time the buds begin 
to expand. The change in the color of the flower is 
very remarkable, these turning from a pale olive green 
tinted with yellow to a creamy white on the fourth 
day. I received the plant in the summer of 1896, look- 
ing like a dried stick, with no signs of life in it, it hav- 
ing .traveled, wrapped in a newspaper, from the island 
of Madeira. The plant had been stuck into the 
ground some days in a garden near Shrewsbury before 
| got it, and’‘this gave me a hint as to the kind of 
treatment necessary to flower it.”—Gardeners’ Chroni- 
cle. 


LATHYRUS SPLENDENS 

TuIs handsome creeper has been in flower for some 
time past in the Cape House at Kew, England, where 
its brilliant searlet flowers attract much attention. 
it has been lhkened to asweet pea, but to our think- 
ing is more like the perennial pea. I¢ isa native of 
California, and is known as the ** Pride of California.” 

‘or the specimen whence our illustration was taken, 

ve are indebted to the authorities at Kew.—The Gar- 
deners’ Chronicle. 


SEA 


ICE AS A 
AGENT.* 
By RALPH S. TARR. 
NATURE of Sea Ice.—Floating in the Aretie waters 
there are two kinds of ice—the sea-made and the 
glacier ice. The former develops in the autumn, first 
reezing over the protected fjords and bays and later 
covering the greater part of the Aretic Sea. As it 
freezes it incloses the glacier ice and consolidates the 
entire water surface into one mass of ice, which remains 
u this state until spring. The sea-made ice attains a 
depth of only a few feet, averaging perhaps fifteen or 
twenty feet. The wind, waves and currents move it 
about somewhat even in the winter, and by breaking 
it and piling the fragments on one another make the 
surface very irregular, greatly increasing the depth 
of some of the cakes. Moved by the tides and winds, 
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‘grinds against the shore and the shallow bottom, 
thus doing much work of erosion. In the spring, 


under the warmth of the rising sun, it commences to 
melt and goes floating away to the southward, where 
it finally returns to the liquid condition. Then, hun- 
dreds of miles to the southward, the individual cakes 
and seattered floes may introduce the conditions of 
the ice-bound sea of the North into the southern lat- 
itudes even late in the summer. 

Nature of Glacier Ice.—Near the glaciers which end 
n the sea the surface of the fjords is littered with 
ice that has been derived from the glacier front. 
The melting in the warmth of the sun, the movement 
over an irregular bottom or the buoyancy of the water, 
make eracks in the glacier; and the action of the 
waves and sea water at its base undermines the ice 
cliff, so that there isa constant cracking and falling 
of bits and blocks of glacier ice. The air is constantly 
tilled with the reports of varying intensity which 
accompany the breaking off of ice. Nowand then a 
large piece, perhaps a great section of the glacier front, 
falls away and enters the sea as an iceberg. 

This glacial ice, of whatever origin, incumbers the 
water of the fjords so that navigation even in a small 
boat is usually difficult. Slowly the ice drifts out to 
sea, for the summer winds prevail from the glacier- 
covered land, and hence there is a balance maintained. 
Were it not for these offshore winds, the glacier would 
soon fill the fjord with ice, and not being able to dis- 


charge its eargo, would be obliged to push farther out 
to sea. The sea ice is made in winter; the glacier ice 


is mainly supplied in summer. During the spring and 
early summer the movement of the sea-made ice is 
active, and then, when it has disappeared, its place is 
taken by the supply from the glacier. 

Influence of Sea-made Iee on Erosion.—The sea-made 
ice of winter, covering the bays from shore to shore, 
proteets the coast from the action of waves, and hence 





for the greater part of the year prohibits this form of 
erosion. Even when the ice is broken up and floating | 
away, it protects in nearly the same manner; for the | 
ice cakes and floes prevent waves from forming, and 
destroy those that have already been formed elsewhere. 
Even when the wind was blowing, while our ship was 
in the open sea off the Labrador coast, there was only 
an almost imperceptible swell, the remnants of the 
nearly destroyed waves of the ice-free, open water. 
However, when the ice cakes are more scattered, the 
waves use them as effective tools, hurling them against 
the eoast and grinding them up and down upon it. 
Moreover, in the last stages a rim of ice clings firmly 
to the rock at high-tide mark, and no doubt the waves 
use this in places asa means of prying off fragments 
of rock. 

It would be difficult to balanee the protective and 
destructive action of this sea ice, but I believe, on 
the whole, that the average is in favor of protection. 
Nevertheless, the ice is used asa very effective tool, 
not merely by the action of the waves, which hurl the 
individual blocks against the shore, but chiefly by the 
grinding action of the tide. As the water rises and 
falls the ice is constantly ground against the shore, 
and that, as a result of this, it is doing much work is 
oftentimes clearly illustrated. Nowhere was this bet- 
ter seen during my visit to the Arctic than on the 
southern side of Baffin Land in White Strait. There 
the tide rises about thirty feet, and the mud flats, 
when exposed to view at low tide, were seen to be 
pitted and gouged in a manner quite closely resembling 
the surface of the mud flats on the Massachusetts 
coast after the clam diggers — left them. Carried in 
by the tide, the ice ‘cakes strike against the muddy bot- 
tom and dig a hole, ivan stieaing, apeonshtecntiie “nud, 
which is driven about by the tidal currents. Stranded 
cakes were everywhere present, and that they were 














* From the American Journal of Science. 
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. . . { . 
engaged in the transportation of rock waterial was{ One may often see an immense mass fall off from the 


often shown by the presence of good sized bowlders, 
deeply embedded in the mud, where they had been 
dropped by the melting of the ice. 

In \this same region the grinding and transporting 
action of the ice was shown by the bowlder beaches. 
At the head of narrow and _ perfectly protected bays, 
there were beaches of bowlders, averaging a foot or 
two in diameter, and beneath these, forming the 
bottom of the bay, was mud. No other agent than 
ice could possibly have placed these bowiders in this 
position, and upon the stranded blocks’ of ice there 
were some bowlders journeying toward the beach. 
Similar bowlder beaches were found in the valleys of 
the land, showing that when the land was formerly 
lower this same ice action was in progress. 

There is another way also in which the sea ice aids 
in the work of erosion on the shores. The rocks of the 
New England coast are covered with a protective mat 
of seaweed, barnacles and other forms of life, while} 
the Arctic shores are entirely free from this covering, 
except in the minute and most protected crevices. 
Because of the ice grinding on the shore, life is impos- 
sible in the intertidal zone, although at a short dis- | 
tance below this both animal and plant life are extra- 
ordinarily abundant. Lacking the protection of this 
organic mat, the rocks are open to the direct attack 
of the water. and its agents must, therefore, work with | 
greater rapidity, in a given period of time, than they 
do upon a similar coast that is protected by organ- 
isms. 

Erosion by Glacier Ice.—In a less noticeable way the 
action of the glacial ice is the same. It is used in the 
samme manner as the sea-made ice, and adds to its 
efficiency both in protecting and destroying ; but there 
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are two additional ways in which the glacier ice does 
work of erosion after it leaves the glacier. In order 


to understand the first of these it is necessary to know | ity, 
So far | 
which | 


how the icebergs are put forth into the sea. 
as 1 could observe, there are several ways in 
the ice comes from the glacier front. As has been 
said, some pieces, usually of small size, drop because 
of surface melting and others fall because the sea 
undermines the ice‘cliffs. Besides these sources of glacier 
ice there is the effect of the water, which buoys up 
the front of the glacier until a breaking results, when 
bergs, usually of large size, proceed from ‘the front of the 
glacier. 

In some eases this process of iceberg formation 
happens very quietly, and the front merely cracks off 
and floats away ; but much more commonly the break- 
ing is accompanied by a very decided disturbance. 
The end of the glacier has attained an unstable posi- 
tion ; melting ‘or undere utting eracks off a fragment, 
and the accompanying jar causes others to follow. 
The air is filled with sounds, as if of musketry, and 
from, the glacier front there is a constant shower of 
small pieces and large blocks. Whenever a great mass 
falls away, numbers of others equally large or larger 
follow very closely. These do not break and float 
quietly away, but actually fall forward into the water. 
Even though the crack started from the bottom, there 
is no other way for the bergs to fall than to go forward. 
They must then attain a stable position in accordance 
with their form, and this often causes them to roll 
over completely, and float away bottom side upward. 
So a newly born iceberg may move off from the ice 
front either upon its side, bottom or top. 

Not only are icebergs of massive form sent off from 
the glacier front, but if they come froma _ place that 
has been sufficiently crevassed and melted into irregu- 
lar outline, the jarring caused by the falling and over- 
turning may in the end completely destroy the berg 
and leave in its place only a multitude of fragments. 


ice front, and as it turns and rocks, may observe it 
break, until finally the original berg is entirely de- 
stroyed. When the iceberg is more solid, although 
numerous fragments continue to drop from its surface 
as long as it moves, it rocks and rolls backward and 
forward,jperhaps for a half hour, before finally becoming 
quiet, and every piece that breaks off from this mass 
adds to the cause of rocking. 

From the mass of ice thus cast off from the glacier 
there is sent outward a water wave, high near the ice 
front, but reduced to a low, almostjimperceptible swell 
at a distance of afew hundred yards. Following this 
are other ring waves caused by the rocking and con- 
tinued breaking. Though low, these are very power- 
| ful, for, like the earthquake wave, they are deep-seated 
| disturbances, not superficial like the wind wave. 
| When they reach the shore it is whitened by surf as 
long as the waves continue to arrive. Then, although 
the surface of the fjord rises and falls only very gently, 
the shore line resembles the storin-bound coast of the 








}open ocean; and during a stay of several weeks 
in the fjord near the Cornell glacier r, at the base of 
the Upper Nugsuak peninsula (lat. 73° 15’), these were 


| the only good-sized waves that we saw, near the head 

lof the bay. The waves caused by the production tof 
| bergs furnishes an additional instance of erosional 
work which Arctic ice does. Similar though smaller 
wavesjare formed when an iceberg runs aground and be- 
gins to break because of the jar. 

When a berg comes off nome the glacier it falls into 
the sea and rises and falls as it rocks backward and 
forward. Possibly as it moves it strikes the bottom ; 
and certainly, as a result of the disturbance which it 
produces iu the water,jit stirs up the materials forming 





S—FLOWERS SCARLET (KEW). 


the bottom. After leaving the glacier front, in the 
course of its life history, the berg, in all probabil 
becomes stranded once or perhaps several times 


Each time it touches the bottom it strikes a direct 
jand heavy blow, and then, breaking slightly as 
the jar passes through it, and perhaps even falling 


ioe it aginents, it roc ks backward and forward in its 
effort to regain a stable position, thus striking the 
bottom again and again, and undoubtedly stirring up 
much mud by means of the disturbance of the water. 
Even when not striking the bottom, a strong wave is 
sent down to the bottom, and by this also there must 
be a disturbance. That these movements of the ice- 
berg are performing work of distinct importance is 
proved by the muddiness of the water near the 
stranded bergs. Also in the berg fjords there is always 
the evidence of floating seawee <1 which has been de- 
tached from the bottom by this means. 

In ‘the fjord which I studied in most detail an in- 
teresting adaptation of animal life to this phenomenon 
was observed. On the face offthe nunatak between 
the two lobes of the Cornell glacier a colony of gulls 
had their breeding place. The moment the report of 
a falling berg of large size passed through the air 


these birds left the cliff, and the air was white with 
these graceful creatures, flying directly, and with 
much eager chattering, to the front of the glacier, where 


they settled on the surface of the water and obtained 
a feast of shrimps and mollusks which had been stirred 
up and raised to the surface on the detached seaweed. 
This grinding against the bottom, and the disturbance 
caused by the wave produced by the falling ice, not 
only does considerable work of erosion, but also de- 
stroys much life. Notwithstanding this constant de- 
struction, and it is certainly very great, the fauna in 
the bottom of the fjord was found to be abundant 
and varied. 

Transportation by Sea Ice.—The sea ice of all kinds 





is also doing a great work of transportation. During our 
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voyage along the Labrador coast we passed through 
an unusual amount of floe ice. Shortly after leaving 
the straits of Belle Isle we encountered it, and were 
then in the ice almost continuously until we left the 
American coast a little north of Cumberland Sound. 
For nearly one thousand miles we were in sight of floe 
ice, and we therefore had unusually favorable oppor- 
tunities for observing the conditions of this agent. As 
would be expected, the great number of floes were 
pure and white; but there were many that were 
transporting sediment. Even when the ice was freest 
from foreign materials it was estimated that about one 
per cent, of the cakes carried debris of some kind. In 
some cases the ice was perfectly dirty and black with 
mud, so that at times we mistook cakes for seals and | 
walruses. 
per cent. of the floe ice in sight was discolored by a 
greater or less amount of detritus. These dirtier areas 
were undoubtedly derived from near the coast. 

Some of the material that was being transported by 
the floe ice was very fine in texture, and apparently 
had been drifted upon the ice by the action of wind ; 
but much of it was too coarse for this origin, and peb- 
bles were frequently seen upon the surface of the cakes. 
No doubt these coarser materials were this part raised 
from the shore by the ice as it came in contact with 
the coast or passed near it ; but probably the material 
was more commonly furnished by rills and streams 
from the land. Iam certain that in the distance of 
one thousand miles of ice-covered sea our ship was} 
within sight of thousands of tons of sediment, which was | 
of course being slowly distributed over the bottom of 
the sea as the ice drifted south ward. 

Transportation by Glacier Ice.—Not merely is the 
floe ice carrying much sediment, but notwithstanding 
the statements of others to the contrary, the glacier 
ice is also a very potent agent in this respect. Among 
the bergs seen in the south it was rare to find one 
that had sediment in sight ; but no doubt these, which 
had been floating for months, or possibly years, had 
long since given up their rock burden to the sea. | 
Along the Greenland coast, however, sediment-laden 
bergs were abundant, and this was particularly true 
in the fjords near the glaciers. 

The sea face of the Cornell glacier, like that of most | 
others the Greenland coast, is made of clear i 





on ice, | 
almost absolutely free from even the finest sediment, | 
excepting near the land margin, and below the nunatak 
which furnishes a medial moraine. The same is true| 
of the ice face wherever the glacier ends on the land; | 
but near the glacier bottom, both on the land and in| 
the fjord, the bears considerable debris. That | 
this was true of the ice bottom in the fjord was proved 
by the evidence of dirt and bowlder covered fragments 
that were floating in the water of the fjord. Some of | 
these were entirely black, and we mistook some low ice 
masses for islands because of their discoloration. More- | 
over, in one of the bergs which was actually seen to 
come from the ice front this fact was definitely proved ; 
for when it came off it turnecdwith its bottom side upper- 
most, and floated away as a dark, discolored fragment, 
derived from a glacier whose exposed front was re- 
markably white. | 

There are thousands of tons of bowlders, gravel and 
clay sent into the sea from the front of the Cornell | 
glacier every year, and much of this passes beyond the} 
fjord out into Baflin’s Bay. The sediment supplied to 
Baffin’s Bay in no small part derived from the 
bergs that are discharged into it. Some of this 
may for long distances, provided the berg is 
turned bottom side up, although even in this case | 
the water furnished by the melting of the surface of | 
the will after a while wash the sediment away. | 


ice 


Is 
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When the berg keeps right side up, as is commonly the | Y 


case, the debris rapidly escapes into the sea ; and before | 
the iceberg has moved far on its journey only clear 
ice, which of course forms the greater part of the mass, 
remains to float away. This is no doubt the reason | 
why the southern bergs, even when these have recently 
turned upside down, as is frequently the case, are 
found to be free of sediment. They may have started 
on their journey with tons of debris. 

Effect on Climate.—This brief statement of the 
geological effects of the Arctic ice would not be nearly 
complete if its effect upon the temperature of air and 
water were not mentioned. It chills the ocean on} 
the American side, where the movement of the currents 
toward the south, and by this means lowers the 
mean annual temperature of Baffin Land, Labrador | 
and even New England, as everyone knows. In 1896 
this effect was very clearly shown, An unusual amount 
of floe ice in the month of July so chilled the water on 
the Labrador coast that the cod fisheries were nearly 
a failure, because the cod fish would not come into the 
cold water near the coast. It was also most strikingly 
shown in early September, when we left the Greenland 
coast in summer weather, proceeded toward the south- 
west, and as our first view of the Baffin Land coast 
saw a snow-covered land. An ice-covered country was 
warmer than a nearly ice-free land, which, however, 
was bathed in water that had been chilled by the ice! 
of the Arctie 
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The leather industry of Germany is one of the most 
important of German industries, and may be said to 
occupy the third to fourth place, if all its branches are | 
taken into account, and it is one that is daily expand- 
ing in every direction. According to the census of 
July 14, 1895, the number of persons engaged init was 
596,717, of whom 433,586 were occupied in the boot and | 
shoe trade, 74,839 in making saddlery, harness, ete., | 
17,480 in tanning, and 16,278 in the glove trade. The 
commerce in hides and skins is immense and is one of 
the leading branches of trade, as is also that of tanning 
materials. In 1895 the value of the former imported 
was £7,297,700, and that of the exportation amounted 
to £2,579,050. Besides this, £1,549,500 worth of tanning 
materials were brought into the country. The exports 
of worked-up hides, leather, and ‘* Wachstuch” (wax 
cloth) were valued at £4,925,450, and those of leather, 
harness, and pocket articles at £4,914,350. 


The first vessel to be lighted by acetylene gas is the 
yacht White Queen, recently launched by Messrs. J. 
Duthie, Sons & Company, of Aberdeen, for Mr. J. Gor- 
don Stewart, of Essex. She is 102 ft. over all, 18 ft. 
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In other places, in smaller areas, fully fifty | 1s 


| with $100,000,000 of its Product. 





beam, 18 ft. depth of hold, and 130 tons gross register. 


No. 


Jury 3, 1897, 


1122. 











Recent Books. 


Acoustics. Lessons in Elementary Practical Physics. Stew- 
art & Gee Series. By C. L. Barnes. Vol. III. Part L. Practical 
Acoustics, 12mo, cloth. 214 pages. 82illustrations. London and 
New York, 1807 entolanes. coeccascunetensasunsascunegeee $1 25 

Civil Service Guide, 
ment Positions under the U. 8. Civil Service. Examinations. Con- 
taining the Complete Kevised Civil Service Rules, Specimen 
Examination Questious from Recent Examinations, Requirements 
of Applicants, Salaries, Chances of Appointment, etc., and full 
Instructions tor Applicants for Positions in all Branches of the 
Classitied Civil Service of the United States, including the Depart- 
mental Service, Government Printing Service, Pest Office Service, 
Custom House Service; also the Consular Service. Revised Edi- 
tion of 1897. I2mo, paper cover. 143 pages. New $100 





A Manual for Applicants for Govern™ 


y. 
A comprehensive treatise on Architectural Drawing for 
Building Mechanics, showing the learner how to proceed step by 
step in every detail of the work. Square 12mo, cloth. 4 pee 8. 
64 illustrations. New York, 1897... ............... $1 0 
Electricity. Fun with Electricity. Containing Sixty Experi- 
ments in Friction»! Electricity, for Boys and Girls. Arranged 
toamuse and instruct. By T. M. St. John. Complete apparatus 
accompanying. The book contains 38 illustrations. 55 pages. It 
is placed in & box with complete apparatus for sain | oe 


experiments. New York, 1807............. 0 .cccccccesecee ote 
Electro-Chemistry. The Elements of Electro-Chemistry 
treated Experimentally. By Dr. Robert Lupke. Translated trom 
the Second Revised and Enlarged Edition by Pattison 
Muir. With 54 figures in the text. &vo,cloth. 223 pages. Lon- 
SIO, BeiGadsbcdas brcnnbentnbbecéidecedcctbadesince oe -+000-8 


Gas, Gasoline and Oil Engines. By Gardner D, Hiscox. 
A book designed for the general information of every one inter- 
ested in this new and —_—— motive power, and its adaptation to 
the increasing demand for a cheap and easily managed motor re- 
quiring no licensed engineer. Very fully illustrates , With folding 
plates. 8vo, cloth. Over 350 pages. New York, 1897 250 

Mechanical Movements, The Engineer's Sketch Book of 
Mechanical Movements, Devices, Appliances, Contrivances and 
Details employed in the Design and Construction of Machinery 
for every purpose. Cla-sitied and arranged for reference for the 
Use « f Engineers, Mechanical Draughtsmen, Managers, Mechanics, 
Inventors, Patent Agentsand all engayed in the Mechanical Arts. 
By Thomas Walter Barber. Third edition, considerably enlarged. 

ith 2.03 illustrations, descriptive notes and memoranda. 8vo, 
cloth. 335 pages. London and New York, 1897 .$4 00 

Sclentifie American Cyclopedia of Receipts, Notes 
and Queries, The. This splendid work contuins a careful 
compilation of the most useful Receipts and Replies given in the 
Notes and Queries of cor:espondence as published in the Scren- 
Trrtc AMERICAN during nearly half ac ntury past; together with 
many valuable and important adoitions. 

ver 12,500 selected receipts are here collected; nearly every 
branch of the usetul arts being represented. It is by far the 
— comprehensive volume of the kind ever placed before the 
public. 

The work may be regarded as the product of the studies and 
practical experience of the ablest chemists and workersin all parts 
of the world; the information given being of the highest value, 
arranged and condensed in concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating to for mu- 
las used in the varivus manufacturing industrics, will be here 
fuund answered. 

Instructions for working many different processes in the arts are 
given. How to make and prepare many different articles and 
goods is set forth. 

Those who are engaged in any branch of industry probably will 
find in this book much that is of practical value in their respect- 
ive callings. 

» who are in search of independent business or employment, 
relating to the manufacture and sale of useful articles, will find 
in it hundreds of most excelient suggestions. 708 pages $5 00 

Sewer Flushing Diagrams, (From actuul tests made 
principally upon Pipe Sewers.) Showing how far the discharge 


from a flush tank will give a selt-cleansing velocity. By 8. H. 
Adams. For Engineers, Surveyors, etc. London and New York, 
6 BE vi ccesccccsesccccccssceceeseessccccoccete aaen $5 00 


Spanish. Half Hoursin Spanish; beinga simplified and easy 
Metnod of acqui:iog a practical Knowledge of Spanish, as it is u-ed 
in t' c ordinary intercourse of life. Consisting of a rerics of short, 
unifurm and strictly graded lessons, wherein the principles of the 
language are lucidiy explained and accompanied by over Twelve 
Hundred Conversational Exercires; tLe whole forming a compicte 
course of study especially adapted for use in the class room as well 
as for private instruction. By Gerarde Acha, formerly Instructor 
in Spanish at Girard College, Philadelphia. 
thoroughly revised and improved. 
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Steam Boilers. By Cecil H. Peabody and Edward F. Miller. 
8vo, cloth, 380 pages. 142 illustrations. New York, 1897....84 00 

Stones for Building and Decoration, By George P. 


2mo, cloth. 216 pages. New 
. $100 


Merrill. Second edition, revised and enlarged. 8vo, cloth. 506 
a 19 full page pla:es and 18 figures in the text. New York, 
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Sugar, A New and Profitable Industry in the United States. For 
Capital, Agriculture and Labor to Supply the Home Market yearly 
The Sugar Industry of America. 
Its Past, Present and Future. 


Sugar Beets and Cane. The whole sugar Situation comprehen- 
sively discussed, with illustrated di scriptions Of all cultural and 
factory processes,an Index to the American Sugar Trade, and 
adirectory of many localities th t offer exceptions! inducements 
to capital to embark in Beet Sugar and Cane Sugar. By Herbert 
Myrick. 148 pages. Cloth. New York, 1897 ae ~ 

Taxidermy. Artistic and Scientific Taxidermy and Model- 
ing. A Manual of Instructionin the Methods of Preserving and 
Reproducing the correct form of all Natural Objects, including a 
cbapter on the Modeling of Foliage. By Montagu Browne. With 
22 tull page illustrations and 11 illustrations in the text. 8vo, 
cloth. 463 pages. London, 1896.... - 0 

Tobacco Leaf. Its Culture and Cure, Marketing and M)nu- 
facture. A Practical Handbook on the most approved methods in 
growing, harvesting, curing, packing and selling tobacco; also of 
tobacco manufacture. By J. B. Killebrew and Herbert Myrick, 
assisted by successful tobacco growers, dealersin the leaf, manu- 
facturers of tobacco, and by specialists in the sciences, Protusely 
illustrated, 12mo, cloth, 506 pages. New York, 1897. $2 00 

Water and Its Purification, A Handbook for the Use of 
Local Authorities, Sanitary Officers and others interested in Water 
Supply. By Samuel Kideal. With numerous illustrations and 
tables. 12mo, cloth, 292 pages. Londonand New York, 1897..$2 50 

X Bays. Roentgen Rays and Phenomena of the Anode and 
Cathode. Principles, Applications and Theories. By Edward P. 
Thompson. Concluding chapter by Prof. William A. Anthony. 60 


diagrams, 45 half tones. 8vo, cloth. 190 pages. New York, 
1 $1 50 
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X Bays. The Induction Coil in Practical Work. Including 
Roentgen Kajs. By Lewis Wright. 12mo, cloth. 72 illustrations. 
172 pages. London and New York, 1897..................... $1 25 


Yachts, Supplement to “Small Yachts,” containing Examples 
of Yachts and Small Craft built in America and Engiaud between 
1890 and 1806. With Working Drawings and Compieie Details of 
Construction. By W. P. Stephens, Large quarto. 104 pages of 
text. New York, 1806,....... ....... pilinswobees eu veeeee 34 00 
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